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Technological Security Concept in Russian S&T 
Policy 


957A0008A Moscow PROBLEMY TEORII I 
PRAKTIKI UPRAVLENIYA in Russian 
No 5 Sep-Oct 94 pp 104-109 


[Article by Candidate of Economic Sciences Natalya 
Ivanova, head of a sector of the Institute of World 
Economics and International Relations of the Russian 
Academy of Sciences, under the rubric “The Manage- 
ment of Innovation Activity. The Concept of Technolog- 
ical Security and the Tasks of Scientific and Technical 
Policy of Russia’’] 


{[FBIS Translated Text] The changes in the sphere of 
interstate relations in the 1990's are defining the new 
content of the concept of national security, of which the 
viability of the socioeconomic system, which depends 
first of all on the achieved level of economic and 
technological development, competitiveness, the quality 
of life, and then protection against foreign military 
threat, is becoming the main condition. 


Today the level of development of education and sci- 
ence and the degree of openness and inclusion of these 
spheres in the world intellectual potential are the key 
elements of the concept of national security. Under 
these conditions the task of national scientific and 
technical policy consists in the search for the optimum 
relation between the development of the priority direc- 
tions of science and technology, the protection of 
national intellectual property and the further in-depth 
internationalization of scientific and technical activity. 


The Need for the Development of an Innovation System 
of a New Type 


The events of recent decades show that the countries, 
which devised mechanisms of the rapid development of 
science and technology and entered the new stage of the 
scientific and technical revolution, guaranteed a fast 
pace of economic and social development. The states, 
which were on the fringe of scientific and technical 
progress or aimed scientific research primarily in the 
military direction, not only did not achieve a high 
standard of living, but were faced with the slowing of 
social changes and the intens’fication of conflicts and 
contradictions in all spheres of social life. 


During the postwar period the development of science 
and technology in the USSR was oriented mainly 
toward the assurance of a military strategic balance with 
the United States, as well as the implementation of a 
number of peace-time scientific and technical programs 
(first of all space) that had a great “show” effect. This 
led to the creation of a scientific and technical potential, 
the development of which, on the one hand, aggravated 
the contradictions between the civilian needs of the 
country and the limited possibilities of their resolution 
and, on the other, gave rise to a specific system of 
international scientific and technical ties, which were 
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aimed not so much at real cooperation as at the bor- 
rowing abroad of advanced technologies in the interests 
of the military-industrial complex. 


As a result today Russia lags considerably behind the 
leading countries of the West in all the macroindicators 
of scientific and technical progress, although in indi- 
vidual technical fields it is in leading positions. Such 
breakthrough are noted, for examine, in a number of 
military technologies, in the development and practical 
use of lasers or new materials, but most often of all this 
concerns experiments and applied research. With respect 
to a broad range of technologies and scientific disciplines 
Russia is not the leader, moreover, in a number of 
directions it is inferior to developed countries. First of 
all this pertains to the leading sectors of scientific and 
technical progress—the production of computers, the 
transmission and processing of information, the devel- 
opment of new ecologically clear technologies, and the 
production of medical equipment and drugs. 


The sphere of research and development will not be able 
to survive on the basis of the priorities that formed in the 
past and maintained their inertia and that are connected 
with technocratism, militarization, and the lack of com- 
petition. The crisis of this sphere was inevitable. The 
formation of new scientific and technical structures 
should become a part of a national innovation system of 
another type, which corresponds not to a centralized 
militarized economy of the autarkic type, but primarily 
to market, open foreign competition. Its goal is the 
development of technologies and services which are 
necessary for socioeconomic development, which is 
based on the increase of consumption and the quality of 
life, the increase of the competitive ability of industry, 
the saving of resources and environmental protection. 
Our technological lag behind the developed countries is 
most obvious precisely in these civilian fields. 


The old model of research and development in Russia 
has actually been destroyed, the formation of an innova- 
tion system of a new type is proceeding extremely slowly. 
The technological pause in the economy was drawn out 
and, by the estimates of many experts, has acquired a 
chronic nature which threatens national security. Under 
these conditions it is necessary to look in a new way at 
the scale of this phenomenon, relying on the concept of 
“technological security.” It is possible to distinguish 
three groups of factors, which prompted the borrowing 
in the military sphere of the concept “security” and its 
use in the area of science and technology. 


1. The interweaving of science and technical factors and 
military factors in some types of conflicts—the deci- 
sive role of the technological aspect of modern mili- 
tary conflicts, the conformity of the scientific and 
technical potential to the national military doctrine, 
the monitoring of international flows of technologies 
as a means of limiting the military might of a poten- 
tial enemy. 
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2. The particular importance of the civilian scientific 
and technical potential, which governs vitally impor- 
tant national interests (economic growth, competitive 
ability, the welfare of the population, the preservation 
of the environment). 


3. A well-known property of military terminology—to 
mobilize the attention and energy of people. Not by 
change do they talk about the “strategy” of a firm or 
country, its “offensive” or “‘defensive’’ nature, and 
“technological warfare,” by which there is understood 
the intensification of competition on the markets of 
advanced science-intensive products (for example, 
between the United States and Japan). 


The use of the term “security” in analyzing scientific and 
technical development to a certain degree is stimulating 
the perception of this problem. 


Non-military threats are usually less clearly defined and 
often are a consequence of a cumulative process, which 
in the end brings about the destruction of natural, 
economic, or other vitally important systems. At the 
state level these phenomena, as a rule, do not attract 
attention until their development reaches a critical 
point. Under such conditions it is often easier for state 
bodies to substantiate the necessity of the allocation of 
funds for the assurance of “technological security” than 
for the development of science, education, health care 
and ecological research and the implementation of 
nature conservation measures. 


This means, however, is unpromising, and for Russia 
dangerous, since the ideas of increasing the military 
strategic might of the country irrespective of the real 
economic possibilities and needs can replace the more 
complicated task of elaborating a fundamentally new 
strategy of scientific and technical development in the 
interests of the increase of the well-being of the popula- 
tion. The difficulty of the situation also consists in the 
fact that practically all science-intensive domestic pro- 
duction, which produces both military and civilian prod- 
ucts, is concentrated at enterprises of the military- 
industrial complex and thus far is inseparably connected 
with it organizationally, economically and financially. 
Conversion for various reasons is going extremely 
slowly, producers are striving by any means to preserve 
the state order for technically advanced, but economi- 
cally useless products. 


Competitive Ability and Technological Security: Lessons 
of Developed Countries 


The experience of industrially developed countries 
shows that the increase of international competition in 
the science-intensive sector led to the gradual equaliza- 
tion of the technical development of defense sectors— 
the most advanced ones in the first postwar decades— 
and industries that are oriented toward the consumer 
market. 


Today a number of sectors of American industry, which 
at one time received quite a lot from defense technolog- 
ical programs (the production of electronic components 
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and integrated circuits, instrument making), are begin- 
ning to depend both on national civilian producers of 
similar products and (to an even greater extent) or 
foreign, particularly Japanese) competitors. This is 
regarded as one of the threats to national security, but the 
overcoming of this problem is seen not in the expansion 
and strengthening of defense industries, but in the 
increase of the competitive ability of national manufac- 
turers as a whole. American experts admit that the 
leading role in the past of the U.S. Department of 
Defense as the client of advanced technologies has 
deceased substantially. A number of factors govern this 
trend. 


1. At present the private sector is developing strategic 
technologies of the future, mainly on a commercial 
basis. Advanced technologies in microelectronics and 
production of computers and communications equip- 
ment are originating not in laboratories of the Depart- 
ment of Defense, but at firms, which no longer need 
to adapt defense technologies to market conditions. 
The Department of Defense is engaging to a greater 
and greater degree in the adaptation of commercial 
technologies to its needs. 


2. Modern defense programs and the financing within 
them of research and development no longer promote 
to the previous extent the increase of the interna- 
tional competitive ability of the corporations partic- 
ipating in it, which combined poorly with the require- 
ments of secrecy and the regulation of exports and 
with other restrictions of defense departments, which 
are making difficult the appearance on the most 
important foreign markets. 


3. The technological and organizational traditions of 
defense departments usually do not conform to the 
rules of successful commerce. Contracts at overstated 
prices, quality control, which is aimed not so much at 
the improvement of production as at complicated 
inspection, narrow specialization, production cycles, 
which are limited in time, and guaranteed sales mar- 
kets—such are the main attributes of defense man- 
agement. In contrast to this the overriding concerns 
of managers in the private sector are the flexibility of 
production, high quality with a low production cost, 
the dynamics of production and sales volumes as 
criteria of quality, access to and the active develop- 
ment of foreign sales markets. 


The end of the Cold War decreased the relative impor- 
tance of arms development programs in the United 
States and Great Britain, which spend for military pur- 
poses the greatest share of scientific budgets. The greater 
and greater divergence in the principles of the develop- 
ment and use of military and civilian technologies, 
which has appeared at the present stage of scientific and 
technical progress. ‘3 narrowing the possibilities of the 
dual use of technical innovations that have appeared as 
a result of the fulfillment of a state defense order. The 
illusions with respect to the potential contribution to the 
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economy of the results of research along the lines of 
ministries of defense are receding into the past. Clear 
confirmation of this is the successes of Japan in the most 
advanced directions of scientific and technical develop- 
ment, which are based entirely on civilian technologies, 
and particularly the fact that the microelectronics devel- 
oped by Japanese corporations is being used successfully 
in American military hardware. 


It is also important to emphasize another peculiarity of 
the Japanese model of scientific and technical develop- 
ment—the significantly smaller role of the state in the 
financing of research and development than in other 
developed countries. This is usually linked only with the 
practically complete lack of national military programs. 
However, even if for the purposes of comparative anal- 
ysis we excluded the expenditures on military research, 
the share of direct state interference in the sphere of 
research and development in Japan is significantly less. 
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In industry it is negligible—only 1-2 percent. This signi- 
fies that Japanese companies bear full financial respon- 
sibility for sectorial research and development, the entire 
cycle of innovation activity. In other countries from 11 
to 34 percent of the cost of scientific projects of indus- 
trial corporations is financed at the expense of the state 
budget, but this far from always guarantees them an 
advantage in competitive ability. 


The structure of state financing of science in developed 
countries (see the table) reflects the fact that numerous 
national programs in the most diverse sectois are 
financed at the expense of central budgets, here prefer- 
ence is far from always given to security in the sense of 
the strengthening of defense (this is correct only for the 
United States and Great Britain). In a number of Euro- 
pean countries (Germany, Sweden, Italy) the financing 
of basic research plays a priority role. 





The Special-Purpose Structure of State Financing of Science (1990, Percent)” 









































Sphere of Financing ] United States Germany France Great Britain Sweden Italy 
Defense 62.5 13.7 37.0 45.5 23.6 10.3 
Space 8.7 6.1 7.7 2.8 1.0 8.7 
Earth Sciences : 1.0 23 16 2.8 0.5 11 
Ecology 0.6 42 0.7 1.4 3.2 1.9 
Health Care 13.4 3.3 3.3 5.3 09 4.8 
Transportation and Communications 1.8 0.4 0.3 9.1 

Agriculture 7 2.0 1.9 4.1 4.4 1.9 2.5 
Urban Development 0.1 1.5 1.2 0.8 

Social Development 1.) 2.5 05 2.2 6.1 3.5 
Industry 0.2 12.5 13.3 9.2 5.1 15.2 
Energy 4.6 6.0 3.5 2.8 3.4 6.2 
Basic Research 3.9 45.6 27.1 21.7 44.3 42.6 























"Science and Technology Poiicy. Review and Outlook 1991, OECD, Paris, 1992, p 29. 





The increase of the share of spending on research in such 
areas as health care and environmental protection with 
the stabilization of the share of scientific directions of a 
general economic nature—energy, rural and urbar devel- 
opment, transportation and communications—is also an 
important trend of a general nature. This reflects, on the 
one hand, the complication and increase of the cost of 
medical and ecological research, but, on the other, the 
enlistment of the private sector in the solution of the 
problems of improving the infrastructure. 


In the United States now in the structure of the budget 
financing of basic research, which will determine the 
nature of scientific development at the beginning of the 
next century, unquestionable priority belongs to medi- 
cine and the life sciences; defense research holds a 
secondary place. In the scale and relative indicators of 
scientific spending in the field of health care the United 
States leads the other developed countries. According to 
the data of the OECD, in the late 1980s these goals 


accounted fer more than 40 percent of U.S. government 
spending on civilian research and development. In the 
European countries and Canada the analogous indicator 
came to only 10-15 percent. During the 1980s and early 
1990s alone $36 billion (in current prices) were spent on 
this type of research from the U.S. federal budget, which 
iS approximately equal to the entire amount of state 
scientific appropriations of Italy. 


A concise analysis of the strategies of technological 
security in the developed countries shows that it is based 
more and more on the competitive ability of civilian 
commodity producers, who are represented by national 
and nuultinational corporations. The priority of scien- 
tific and technical development of the present post- 
industrial society is being shifted in the direction of the 
assurance of intellectual progress, which is based on 
information technologies, highly skilled personnel and 
the achievements of basic science. The state in the 
person of central governments is assuming responsibility 
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for the provision of a technological base of national 
military doctrines, but under present conditions this is 
being achieved not so much by the financing of key 
technologies (the state is helping business in this and is 
stimulating it) as by the development of a “security 
infrastructure’—education, science, health care, as well 
as by environmental protection. 


The Strategy of Scientific and Technical Development 
of Russia 


The attempts to establish in the former USSR an auton- 
omous viable system of the organization and manage- 
ment of science and to implement a special mechanism 
of scientific and technical progress have not been 
crowned with success. The desire to establish in Russia a 
specific system of technological security, which is 
divorced from economic realities and the entire set of 
social relations, may also seem futile. 


The transition to a market, which is necessary for further 
scientific and technical development, requires first of all 
the completion of the economic reform. It is particularly 
important to overcome inflation, the consequences of 
which, perhaps, are most destructive for scientific and 
technical progress, since it “eats up” the entire impact 
from innovations and undermines the possibilities of 
their implementation under the conditions of uncer- 
tainty for long-term capital investments and the exhaus- 
tion of savings as a source of financing. 


It is necessary to regard the development in Russia of 
new technologies and the assurance o. .-adership in the 
priority directions of scientific and technical progress 
not as an end in itself, but as a means that will make it 
possible to pull the country from the clutches of 
poverty, to avoid degradation, to increase the con- 
sumption of material goods and services, and to change 
qualitatively the standard of living. Studies of scien- 
tific and technical progress in the context of a market 
environment show the priority place of consumption 
as an element of reproduction. The sphere of consump- 
tion in all countries has always been distinguished by 
extreme sensitivity to innovations, great efficiency, 
and the rapidity of the return on expenditures on 
research and development. 


The policy of the Russian Government with respect to 
reforming the innovation system and the sphere of 
scientific research should be based on nationai goals of a 
higher order and on the ranking of the tasks of scientific 
and technical progress (long-term strategic, intermedi- 
ate-term and current) and envisage simultaneous work in 
a number of functional directions that correspond to 
these goals. 


The long-term strategic tasks (for 10 years ard more) 
should proceed from the existing material possibilities 
and long-range needs. It is possible io arrange them in 
the following order: 1) the reorientation of the sphere of 
research and development from military technical tasks 
to the solution of the problems of increasing the quality 
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of life, that is, the priority nature of research for the 
purposes of the development of the health care and 
educational systems, environmental protection, the 
development of sectors that produce consumer goods, 
transportation and communications (the infrastructure 
of security); 2) the increase of the competitive ability of 
national industry; 3) the saving of natural resources; 4) 
the progress of basic scientific knowledge; 5) the solution 
of specific defense problems. 


Intermediate-term priorities (for three to five years) can 
be aimed at the solution of the most important problems 
of a structural and organizational nature—the bringing 
of the resources of research and development in line with 
the economic possibilities of Russia and the change of 
the principies of financing; the reorganization of aca- 
demic and VUZ science; the development of the market 
sector of research and development on the basis of 
sectorial science. 


With allowance for the strategic goals of the restructuring 
of the innovation system and intermediate-term tasks it 
is possible to elaborate a set of urgent measures for the 
immediate future. Among them there should be steps 
that are aimed both at the saving of critically important 
sections and at the curtailment of unpromising or exces- 
sively expensive projects. 


During the implementation of these decisions, particu- 
larly those concerning the reduction of the scientific and 
technical sphere, it will hardly be possible to avoid 
completely profound deformations. However, in any 
case the scientific community at large should be 
informed of the content of the state strategy of scientific 
and technical development and the possibilities of 
budget financing. 


Ukrainian Rada Passes Resolution Supporting 
Science 


957A0073A Kiev VISNYK AKADEMIYI NAUK 
UKRAYINY in Ukrainian No 9-10 Sep-Oct 94 pp 3-4 


[Decree of the Verkhovna Rada of Ukraine] 


[FBIS Translated Text] The Verkhovna Rada of Ukraine 
has considered the report of the National Academy of 
Sciences of Ukraine and notes that further development 
and effective reforming of Ukraine’s economy are only 
possible by insuring a high level of science, education 
and technology. At the same time the science potential is 
only used to an insignificant degree in solving the most 
important tasks facing the country. The S&T policy 
which must form the basis of progressive changes has not 
become an integral part of economic reforms. Trends 
aimed at essential simplification of the national eco- 
nomic structure and reducing the share of science- 
intensive industries are being manifested. State Budget 
investment in technical and technological retooling of 
production as well as investment from sources outside 
the Budget are being practically curtailed. The decrease 
of the level of science financing from the State budget 
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below the critical threshold, establishment of high taxes 
contrary to the legislation on science and technology, the 
absence of stimulation of S&T development and inno- 
vation activity have put scientific institutions, research 
and design organizations and their experimental produc- 
tion facilities in a state of deep crisis. The absence of 
efficient measures aimed at preservation, development 
and efficient use of the scientific potential causes serious 
damage to Ukraine’s national interests. In order to 
strengthen the role of science in solving problems of 
Ukraine’s economic, S&T, social and cultural develop- 
ment the Verkhovna Rada of Ukraine has decreed: 


1. 





Take into consideration the report of the National 
Academy of Sciences of Ukraine (published below) 
Editorial Board. 


. Ascertain that preservation of science potential and 


ensuring development of science and efficient use of 
scientific achievements is a priority direction of the 
activity of State government bodies in solving prob- 
lems of coming out of the economic crisis atid further 
strengthening the Ukrainian State. 


. Provide priority financing of S&T activity from the 


State Budget and set the scope of 1995 Budget appro- 
priations for this purpose at the level of at least 1.7 
percent of GDP. 


. The Cabinet of Ministers of Ukraine shall taking into 


account comments and suggestions made by people’s 
deputies during the discussion of this problem: 


—develop within a month, with the participation of 
the National and branch Academies of Sciences, 
specific measures aimed at their fulfillment; 


—together with the National Academy of Sciences of 
Ukraine and branch Academies ensure preparation 
of large-scale economically justified technological 
projects to be included into the program of restruc- 
turing Ukraine’s economy and forming closed pro- 
duction cycles; 


—perform reviews of important problems of eco- 
nomic, S&T and social development of the State 
with mandatory scientific examination; 


—take steps to stimulate innovative activity, tech- 
nical and technological retooling of production and 
foreign investments in this area, particularly, pro- 
vide for mandatory contribution of funds by enter- 
prises, institutions and organizations, regardless of 
the form of property, to the State Innovation Fund 
of Ukraine. 


To this end present to the Verkhovna Rada of 
Ukraine for consideration projects of appropriate 
changes and amendments to current legislation: 


—by | August 1994, eliminate the liabilities of State 
Budget expenses for science and education; 
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—consider the question of creating a special fund for 
financing expenditures for patenting domestic 
developments and inventions abroad; 


—-within two weeks introduce proposals for current 
legislation regarding exempting: 


a) scientific institutions, institutions of higher edu- 
cation, R&D and design and technological orga- 
nizations, experimental production facilities 
and experimental plants from income tax for the 
part that is directed for improving their material 
and technical base and conducting their own 
scientific research work; 


b) scientific instruments, equipment, spare parts 
and expendable materials for same, samples, 
materials for experiments, S&T and educational 
literature imported to Ukraine for supporting 
S&T activity of scientific institutions and orga- 
nizations of the National Academy of Sciences, 
branch Academies and institutions of higher 
education of Ukraine from paying custom taxes, 


VAT and other mandatory payments; 


— 


50 percent of currency funds received by science 
and education institutions and organizations for 
exporting their S&T products, developments, 
S&T and educational services, as well as coming 
from foreign juridical and physical persons and 
international organizations for supporting non- 
profit S&T activity from mandatory selling in 
the interbank currency market. 


— 


c 


5. The National Bank of Ukraine shall give the Finance 


Ministry of Ukraine interest-free credit in the amount 
of | trillion karbovantsi for financing of scientific 
research work provided for in the 1994 Stage Budget of 
Ukraine. 


. Beginning on | May 1994 and until the Verkhovna 


Rada of Ukraine approves the 1995 State Budget, 
exempt scientific institutions and organizations sup- 
ported from the Budget from paying penalties for 
untimely payment for communal services. 


. The Verkhovna Rada of Ukraine Commission on Sci- 


ence and Public Education, together with the National 
Academy of Sciences of Ukraine, State Committee of 
Ukraine for Science and Technology, branch Acade- 
mies, Ministry of Education of Ukraine, other Minis- 
tries and agencies of Ukraine shall consider the 
problem of improving the management system in the 
sphere of science and S&T activity, implementation of 
priority directions of development of science and tech- 
nology approved by the Decree of the Verkhovna Rada 
of Ukraine of 1 October 1992, science reforming and 
democratization, information support of science, and 
preservation and development of Ukraine’s S&T poten- 
tial, and prepare drafts of respective legislative acts. 


Chairman Verkhovna Rada of Ukraine, O. Moroz 
City of Kiev, 1 July 1994 
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Ukraine Cabinet of Ministers Resolution 
Supporting Science 

957A0073B Kiev VISNYK AKADEMIYI NAUK 
UKRAYINY in Ukrainian No 9-10 Sep-Oct 94 pp 5-9 


[Resolution of the Cabinet of Ministers of Ukraine] 


[FBIS Translated Text] In order to implement priority 
directions of development of science and technology 
approved by the Verkhovna Rada of Ukraine Decreee of 
16 October 1992. No. 2105-XII and in accordance with 
the Law of Ukraine “On Main Directions of the State 
Policy in the Sphere of Science and S&T Activity” the 
Cabinet of Ministers of Ukraine has resolved to: 


1. Approve the concepts of priority directions of devel- 
opment of science and technology prepared by the 
State Committee for Science and Technology and 
Ministry of Economics with the participation of inter- 
ested Ministries, agencies and Academies of Sciences, 


per Appendix. 


2. Accept the proposal of the State Committee for 
Science and Technology and Ministry of Economics 
on creating coordination councils on priority direc- 
tions of development of science and technology— 
hereafter “coordination councils’—under the aus- 
pices of the State Committee for Science and 
Technology. A coordination counct! statute and the 
personne! of each coordination council are approved 
by the Cabinet of Ministries of Ukraine on presenta- 
tion by the State Committee for Science and 
Technology. 


3. The State Committee for Science and Technology 
together with interested Ministries and agencies shall 
within a month develop a draft statute of a coordina- 
tion council on a priority direction of development of 
science and technology and prepare proposals on the 
personnel of coordination councils, and present these 
materials to the Cabinet of Ministers of Ukraine for 
approval. 


4. The State Committee for \icience and Technology 
together with interested Ministries, agencies, local 
State administrations and Academies of Sciences 
shall ensure formation, in accordance with the con- 
cepts of priority directions of development of science 
and technology. of a system of S&T programs, partic- 
ularly, by | September 1994. prepare and present to 
the Cabinet of Ministers of Ukraine for approval a 
codified list of State S&T programs, including those 
proposed for national S&T programs, and list projects 
comprising their structure. 


Prime Minister of Ukraine, V. Masol 


Minister of the Cabinet of Ministers of Ukraine, I. 
Dotsenko 


22 June 1994 
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Concepts of Priority Directions of Development of Science 
and Technology 


1. Environmental Protection. The main objective of the 
direction is creation of scientific foundations of modern 
technologies and technical means aimed at solving 
problems of environmental safety of Ukraine. 


The scientific research and technical developments will 
be aimed at: 


—protection and reproduction of land resources and 
formation of ecologically clean regions for growing 
ecologically clean products; 


—assessment of the condition, forecast and reproduc- 
tion of the quality of natural water, development and 
implementation of efficient technologies and equip- 
ment for treatment of sewage and surface water, 
especially using electrochemical and biotechnological 
means; 


—improvement of the condition of atmospheric air 
through development and implementation of new 
technologies, equipment and devices that reduce haz- 
ardous atmospheric emissions from autos and chem- 
ical, metallurgical, mining and energy enterprises. 


—development of methods and means for counteracting 
negative changes of landscapes and vegetables and 
animal kingdoms and methods for their preservation 
and enrichment, 


—development of systems of ecological safety of the 
country that provides scientific justification and S&T 
and normative support of ecological and hygienic 
measures, development of methods for forecasting 
and means for preventing natural and technogenic 
catastrophes, determination of ecological risk to pop- 
ulation’s health and criteria and zones of emergency 
ecological condition, and conducting ecological 
monitoring. 


As a result of implementation of the direction tasks, 
scientific foundations of the State ecological policy will 
be developed, and agrobiological technologies in agricul- 
ture and ecologically safe technologies in the power, 
chemical, machine building and other industries and in 
the municipa! services industry will be implemented. 
Wide-scale implementation of scientific developments, 
technologies and technical means will make it possible to 
ensure reduction of emissions of polluting substances 
into the environment to safe levels and implement 
measures for ecological rehabilitation of soils and 
surface water. 


2. Human Health. The main objective of the direction is 
development of scientific foundations for protection of 
population’s health, disease prevention and protection 
of Ukraine’s genofond under the complicated ecological 
and social conditions. The scientific research and 
technical developments will be aimed at: 
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—protection of Ukraine’s genofond, which includes 
studying its condition, conducting genetic and 
hygienic studies, prevention of hereditary distur- 
bances and congenital developmental defects, and 
creation of computerized forecasting systems for inte- 
grated control of Ukraine’s population genofond; 


—protection and rehabilitatior of people’s immune sys- 
tems, which include epidem ological assessment of the 
condition of immunity, creation of an immuno- 
geographical map of Ukraine’s immunodeficits and 
smmunopathoplogy, detection of acting factors 
causing disturbance of functions of the immunity 
system and mechanisms of immune disturbances; 


—creation of a system of measures on preventing peri- 
natal and infant morbidity, reducing mortality and 
increasing life expectancy; 


—development of new methods for prevention, diagnos- 
tics and treatment of most widespread cardiovascular, 
oncological and infectious diseases through studying 
their pathogenesis and creating and implementing new 
medicines and medical equipment: 


—development of new physico-technical methods for 
diagnostics and correction of disturbances of organ- 
ism’s activity at the cellular and subcellular levels and 
development of medical devices operating based on 
this principle. 


As a result of implementation of the direction tasks, new 
medicinai means, devices, diagnostic methodologies and 
a system of genetic monitoring of the popuiation will be 
created, and efficient methods for prevention of the most 
widespread diseases, reduction of infant mortality, pre- 
vention of premature aging of people and restoration 
and support of working capacity of the population will be 
developed. 


3. Production, Processing and Conservation of Agricul- 
tural Products. The 1taain objective of the direction is 
development of scientific foundations and technical 
means aimed at increasing production of high quality 
food products and raw materials for the food processing 
industry and increasing the export potential of the 
agroindustrial complex. The development of a system of 
scientific support of agroindustrial production will be 
based on combining basic and applied research, rational 
use of academic, VUZ and branch science and imple- 
mentation of the national and State S&T programs. The 
scientific research and technical developments will be 
aimed at: 


—improvement of methods for reproducing soil fertility 
and protecting the soils from water and wind erosion; 


—development of efficient and ecologically safe 
methods for plant protection, growth regulators, vet- 
erinary preparations and new forms and types of 
fertilizers; 
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—creation, based on achievements of selection, genetics 
and biotechnology, of new strains and hybrids of 
agricultural crops and animal species; 


—development of sets of machines and technological 
equipment for agriculture and the food and food 
processing industry according to requirements of 
energy and resource conservation, reduction of 
product losses and improvement of product quality; 


—solution of problems of fodder protein, improvement 
of the technology of processing soy beans and other 
protein crops and manufacturing of mixed feed: 


—development of state-of-the-art technologies for pro- 
duction and deep processing of agricultural raw mate- 
rials and manufacturing of valuable food products 
including products for infant, medical and prophy- 
lactic nutrition; 


—development of technologies for storage, packing and 
shipment of food products; 


—improvement of production and land relations in 
agriculture under the conditions of market economy, 
and optimization of the agroindustrial complex infra- 
structure. 


Implementation of the direction tasks will ensure 
improved production efficiency of the agroindustrial 
complex which will have positive socioeconomic results. 


4. Ecologically Clean Power Industry and Resource- 
Saving Technologies. The main objective of the direction 
is stimulation and coordination of scientific research, 
R&D and investment activity aimed at improving the 
efficiency of utilization of Ukraine’s resource potential, 
including energy, raw material and labor resources. The 
main ways for solving S&T problems are as follows: 


—forecasting the levels of power consumption and 
energy conservation taking into account possible 
changes in the structure of the economy aimed at 
reducing the share of power-intensive production pro- 
Cesses; 


—development of optimum ways of providing fuel for 
the national economy taking into account possible 
import of energy resources and Ukraine's participa- 
tion in exploitation of deposits abroad; 


—creation and mastering of progressive ecologically safe 
technologies of mining and processing energy carriers; 


—increasing the reliability and safety of functioning of 
AES, TES, GES and other production facilities of the 
fuel and energy complex; 


—creation of reliable systems for delivery of fuel aad 
energy resources taking into account different sources 
thereof and forecasted political development of world 


regions; 
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—the use of non-traditional sources of electric power 
and improvement of economical and ecological 
parameters of equipraent in the small power industry; 


—development and implementation of energy-saving 
technologies and control systems in a!l spheres of 
material production and in households; 


development and application. at macro- and micro- 
levels, of economical, legal and organizational mecha- 
nisms aimed at improving the efficiency of mining and 
rational use of fuel and energy. 


As a result of implementation of the direction tasks, 
economic and technological conditions will be created 
for restructuring of the national economy aimed at 
priority development of energy- and :esource-saving 
science-intensive technologies, mastering new materials, 
improving the efficiency of domestic production and 
reducing its dependence on imports. 


5. Scientific Problems of Building Ukraine's Statehood. 
The main objective of the direction is development of 
scientific foundations of formation and implementation 
of State’s economic, S&T and social policy under the 
conditions of creation and development of market 
economy, development of suggestions and recommenda- 
tions On improving current legislation and mechanisms 
for its implementation, and increasing real humanitarian 
trend of State formation processes in Ukraine. The 
scientific research and technical developments will be 
aimed at: 


—defining social, political and spiritual prerequisits for 
formation and development of a political system that 
would facilitate progressive development of the Ukrai- 
nian society; 

—development of economic, organizaticnal and legal 
conditions of functioning of a complex social-juridical 
institution of State service and creation of an 
optimum system and structure of bodies of the State 
executive branch, modelling of mechanisms for effi- 
cient use of legislative authority by the Verkhovna 
Rada of Ukraine, implementation of the legal policy of 
the legislative branch, analysis of types of and stan- 
dards for the State support of entrepreneurship, 
improvement of the legal status of the entrepreneur 
and devciopment of the legal foundation of entrepre- 
neurial activity; 


—development of standards of terminology and defini- 
tions in the sphere of State building and human rights 
protection taking into consideration international 
legai Gocuments; 

—development of concepts of further development of 
the national culture, systemic studies of Ukraine's 


history, literaziure and monuments of national and 
world philosophical and historical ideas: 


—thorough sociological analysis of processes related to 
socioeconomic and demographic changes in the 
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society and new moral value onentations of the 
society, family and individuals. 


Based on comprehensive analysis and objective assess- 
ment of current processes and trends in the national 
economy and taking into consideration the world expe- 
nience, a conceptually complete system of recommenda- 
tions will be substantiated and proposed to legislative 
and executive bodies regarding stabilization of the 
economy, modernization of its structure, providing the 
necessary dynamic character in the formation of market 
structures and feasible-scale mecianisms for. forms of 
and methods for privatization, economic development 
and building Ukraine’s statehood. Specific recommen- 
dations will be developed for power bodies regarding the 
cultural policy and development of individual spheres of 
humanities related to substantiation of ethno-cultural 
processes. 


6. New Substances and Materials. The main objective of 
the direction is solution of S&T problems aimed at 
reducing material content of industrial products and 
improving their reliability, durability and competitive- 
ness in world markets. The main ways for implementa- 
tion of the direction are as follows: 


—development of new metallic, polymeric, composite, 
ceramic, monocrystalline and semiconducting mate- 
rials, permanent joints thereof, coztings and chemical 
substances that have better properties and higher 
quality than the existing ones; 


—gradual change of the structure of production and 
consumption of materials for construction and func- 
tional applications and increasing the share of new 
and progressive materials to 13-15 percent: 


—33 to 50 percent reduction of metal and energy content 
of the GNP through the use of new and progressive 
materials. 


As a result of implementation of the direction tasks, over 
1500 types of new materials, technologies, products and 
equipment will be developed. This will make it possible 
to substantially reduce imports of critical materials and 
products made from them, and broaden operational 
capabilities and competitiveness of Ukrainian products. 


7. Promising Information Technologies, Integrated Auto- 
mation Devices and Communication Systems. The main 
objective of the directicn is improvement of the infor- 
mation environment through mastering of new in prin- 
ciple information technologies in systems designed fur 
various applications, and of information science, com- 
puter technology and communications means. Imple- 
mentation of the scientific research and S&T develop- 
ments will be aimed at: 


—creation, within the framework of an all-State struc- 
ture, of information-analytical centers equipped with 
state-of-the-art communication and telecommunica- 
tion systems for forecasting, planning and operative 
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management at different industry and regional levels, 
as well as for providing reliable information to the 
State executive branch; 


—development and implementation at different 
industry and regional levels of automated information 
and management and expert-analytical systems and 
means for decision making, formation and implemen- 
tation of highly efficient socioeconomic S&T projects 
and programs related to balanced development of 
industries and regions, and application of national and 
international standards and certificates in the produc- 
tion sphere; 


—implementation of new information technologies into 
the social sphere, development of software and means 
for accounting, analysis and modeling of population 
employment for all regional structures in order to 
prevent unemployment, quickly call attention to new 
branches of material production and other spheres, 
development of information technologies that pre- 
clude delays in recalculation and payment of pensions 
and monetary help taking into account current 
changes of legislative and normative acts; 


—saturation of educational institutions with computer 
equipment and computer technologies in the teaching 
process in all subject areas in order to intensify edu- 
cation; 


—development and manufacturing of new means of 
computer technology and information science that 
accumulate achievements of the domestic and world 
science and are aimed at implementation of promising 
information technologies. 


Implementation of the direction tasks will make it pos- 
sible to ensure development of domestic means for 
information science and computer technology that will 
be competitive in world markets, creation of the national 
computer information bank integrated into world infor- 
mation networks, qualitatively new solutions of prob- 
lems of managing economy, production, social sphere 
etc. 


Ukraine Seiences Academy President on 
Supporting Economic Reforms 


957A0073C Kiev VISNYK AKADEMIYI NAUK 
UKRAYINY in Ukrainian No 9-10 Sep-Oct 94 pp 10-15 


[Report by Academician, the National Academy of Sci- 
ences of Ukraine, B. Ye. Paton at a Verkhovna Rada of 
Ukraine session] 


[FBIS Translated Text] Esteemed Chairman of the 
Verkhovna Rada! Esteemed deputies! Let me thank you 
for the opportunity to speak to this high audience. First 
of all I would like to call your attention to a thesis that 
despite of its exceptional importance is not fully under- 
stood in our society. To wit: the low living standards and 
State’s decline during peaceful times are first of all the 
result of State’s inability to efficiently use achievements 
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of science and technology. The recent decades of world 
experience confirm the truthfulness of this thesis for any 
country. The same world experience and our own expe- 
rience indicate that neither spontaneous market rela- 
tions nor a rigid planned economy in its administrative 
command implementation are able to provide condi- 
tions for real S&T progress along all directions necessary 
for a society. One should look for a road for Ukraine 
solely along orientation towards current post-industrial 
trends of social development. The main feature of these 
trends is the ever increasing use of information and 
knowledge as the most important type of resources that 
ever more determines a State’s status and future. It is the 
very knowledge capital, which first of all contains 
achievements of science and technology, that must 
become the moving force of Ukraine’s new economy. 
These are not abstract considerations. They seem such 
only to those who traditionally have been ascribing 
science and education to the so-called “‘non-production 
sphere.” In the meantime the countries that, based on 
using high technologies, are far ahead in their economic 
progress owe this to science and education. And the 
more decisively one bets on S&T progress the more 
actively the state conducts the corresponding policy and 
the more striking is the so-called “‘economic miracle.” It 
should be noted that what has been happening in 
Ukraine so far, is far from a real economic reform. On 
the whole everything has been reduced to administrative 
liberalization of prices, primitive commercialization, 
rigid currency regulation and severe taxation. As we see 
this does not and cannot produce the desired result for 
fundamental restructuring of the economy. One should 
look the truth in the eye. It is impossible to further delay 
reforms and restructuring of production. And efficient 
S&T policy of the State must become an integral com- 
ponent of economic reforms and the basis of structural 
transformations. Of course, we do not have money for 
fast and large-scale restructuring. It is necessary to deci- 
sively renounce the policy of supporting production in 
general and switch to supporting the enterprises that 
must form the core of the new future economy. Under 
our conditions a situation has formed which one must 
take advantage of. First of all, because of the tremendous 
production decline, large capacity—up to 50 percent— 
has been freed up in industry and construction. Now, we 
have a highly skilled work force that does not demand 
too high wages. And finally, we have a number of our 
own scientific achievements and state-of-the-art technol- 
ogies, and Ukraine is not the only country that is 
interested in their implementation. And this means that 
we can confidently count on attracting foreign capital, 
both financial and technological, to reforming our 
economy. I would like to remind the audience that 
Ukraine’s science has a good history, ponderable 
achievements, well-known scientific schools and strong 
traditions of ties with production. We must not forget 
that it is in Ukraine that the USSR’s first accelerator of 
charged particles was developed, the first man-made 
nuclear reaction vs achieved, “heavy” water was 
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obtained, and Europe’s first computer was built. Cur- 
rently substantial scientific potential is seen concen- 
trated in Ukraine, and along a large number of state- 
of-the-art directions of science and technology 
development this potential is at a worthy level. And in 
the field of mathematics, theoretical physics, physiology, 
cellular and molecular biology, electrochemistry, devel- 
opment of drugs and polymeric materials, missile and 
aircraft building, software development and in the 
defense research sphere Ukraine has world class achieve- 
ments. Ukraine is well known in the world as a univer- 
sally recognized science center of modern material sci- 
ence. The level of material science decisively determines 
the technical progress in many production spheres. 
Ukrainian scientists’ developments have been in consid- 
erable demand by leading world companies. Thus, in the 
United States of America a program of wide implemen- 
tation of Ukrainian electron-beam technologies for 
material manufacturing and processing is being pre- 
pared. According to American specialists’ estimates the 
cost effect of this program by the year 2005 will be close 
to $7 billion. And of course Ukraine has every possibility 
to become a world material science leader not only in 
scientific or S&T respect, but also as a producer of 
competitive science-intensive products. Everybody 
understands well the advantages of coming to world 
markets with such products rather than with raw mate- 
rials or semi-finished products. I have to digress slightly. 
When talking about scientific results and suggestions 
regarding their application we mean that not only insti- 
tutions of the National Academy of Sciences of Ukraine 
are involved, but also institutions of the Academies of 
Agrarian and Medical Sciences, institutions of higher 
education and Ukraine’s leading scientific research, 
design and production organizations. There is no doubt 
that the scientific potential and existing scientific devel- 
opments and technical solutions can and must be used 
for implementation of ponderable projects on creating in 
Ukraine highly efficient industries and manufacturing 
high quality products. This will help overcome the crisis 
phenomena in a large number of industries, and first of 
all in basic ones; most importantly, this will make it 
possible to begin in deed, not word, restructuring along 
priority directions. It is to this very question that the 
recent meeting of the Presidium of the National 
Academy of Sciences of Ukraine, which we held together 
with Minekonomiky [Ministry of Economy] has been 
devoted to. As an example one can cite opportunities in 
solving problems of Ukraine’s fuel and energy complex. 
There are serious developments by scientists in cooper- 
ation with specialists of the ‘“Turboatom”’ association 
regarding the use of steam-gas units at thermal power 
plants and the use of low-grade coal. There are proposals 
on increasing the depth of oil refining. All these issues 
have economic justification and are based on efficient 
S&T solutions. And it is mandatory to use the pause that 
has occurred due to the production decline first of all for 
rapid technical and technological retooling. Incidentally, 
we already have specific programs with industry, and 
first of all with the petroleum-gas and coal industries. In 
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the long-term the program of extraction of mine methane 
which has been proposed by scientists can also become 
very useful for Ukraine. Making mine methane part of 
fuel and energy resources will make it possible to con- 
siderably reduce their shortage. But there is no doubt 
that the main route for Ukraine is energy conservation. 
We have intolerably high specific energy consumption 
for the national product. And one can only solve this 
extremely complex problem by using state-of-the-art 
S&T achievements. To do this it is necessary to develop 
a proper legislative base. It would be very good for the 
Verkhovna Rada of Ukraine to adopt as soon as possible 
a Law of Ukraine on energy conservation. Programs for 
the development of ferrous metallurgy, bringing its prod- 
ucts to foreign markets and creating Ukraine’s gold 
mining industry which have been prepared by scientists 
and professionals are also important projects of restruc- 
turing. One should also take care of promising, so to 
speak strategic, directions of development of science and 
technology that can be implemented in those spheres 
where according to our forecasts considerable changes 
are expected. Among those, for instance, are substantial 
renewal of pipeline transport and marine shipments, and 
the use of new and non-traditional, particularly geother- 
mal, energy sources. Here lie great prospects of joining 
possible international projects on the basis of equal 
partnership. And of course the strategic direction is S&T 
support of informatization of our society and implemen- 
tation of a corresponding national program. We fully 
understand that one of the highest priority directions for 
Ukraine is bringing the agricultural complex to a state- 
of-the-art technological level. The National Academy of 
Sciences of Ukraine and Ukrainian Academy of Agricul- 
tural Sciences have a considerable portfolio of advanced 
technologies of growing, processing and storing agricul- 
tural products. These technologies make it possible to 
substantially increase the yield of the end product, 
reduce cost and obtain ecologically pure products. 
Among those, in particular, are technologies for manu- 
facturing of vegetable and fruit pastes, including those 
for infants, milk and medicinal herbs processing technol- 
ogies, production of carotene from carrots and the use of 
carbon-ammonium salts. Providing the industry with 
seeds that would have quality on par with the best 
foreign brands must become science’s very important, 
even the most important task. It should be noted that, 
provided the technological level of production is 
increased, Ukraine’s agriculture has exceptional export 
opportunities. Undoubtedly, large State support must be 
provided here. And we note with pleasure the attention 
the Verkhovna Rada of Ukraine has given recently to the 
agroindustrial complex. On the whole it is necessary to 
pay considerably more attention to projects that can 
provide ponderable return within a short time frame, 
including satisfying Ukraine’s need for hard currency. 
Organization of large-scale manufacturing of various 
products made of Ukraine’s marble, granite and precious 
stones is an example of such projects. It is also possible 
to export mineral water, such as “Naftusya,” using open 
deposits in the Podyl and Carpathian regions and 
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methods for shipment and long-term preservation of its 
properties. Esteemed deputies! I would like to stress 
specifically that effective improvement of the quality of 
environment and preservation of people’s health must 
become an important condition of normal economic 
development of Ukraine. In this respect it must be 
clearly emphasized that one cannot be solving economic 
problems without solving ecological ones. It is manda- 
tory to take into consideration the interconnection and 
interrelation between these problems. Scientists of the 
National Academy have accumulated certain experience 
along this direction. In particular, I am talking about 
scientific recommendations on problems of economic 
efficiency and ecological justification of large-scale water 
reclamation and construction and operation of nuclear 
power facilities and large chemical enterprises. first of all 
those manufacturing mineral fertilizers. Our scientists’ 
recommendations regarding creation of biosphere pre- 
serves in Ukraine have been approved by UNESCO. A 
concept of integrated systemic monitoring of Ukraine’s 
territory has been approved and is being implemented. 
Today large effort is made on scientific support in 
solving a very important problem—for Ukraine—of 
pure potable water. A new generation of modular puri- 
fiers of tap water and new technologies for manufac- 
turing efficient carbon sorbents and ionites from local 
raw materials have been developed. Methods for puri- 
fying potable water from radionuclides have been pro- 
posed. One should immediately get engaged in imple- 
mentation of this complicated program. It is also 
necessary to dwell on the problem of drugs in Ukraine 
and our practically total dependence in this respect on 
imports. Over a short time scientists have organized 
resynthesis of medicinal substances that are in acute 
shortage. New antibiotics, interferons, tranquilizers, as 
well as hemostatic, anti-inflammation, nootropic, anti- 
blastic and cardiovascular preparations, compositions 
for dissolving kidney stones, etc. have already been 
developed, passed various phases of clinical tests and are 
approved for use. The work on developing new drugs is 
going on non-stop. It .s planned to propose about 40 
more original preparations. The important thing now is 
to organize their industrial production. For this, one can 
use free production capacities at chemical enterprises, 
particularly those belonging to the VPK [military- 
industrial complex]. It would be feasible to create a 
powerful scientific production complex. All this will 
make it possible to solve to a large extent the problem of 
providing Ukraine with vitally important drugs and, 
accordingly, reduce imports of analog preparations. It is 
very good that the Government has designated this 
direction as one of those with the highest priority. 
Esteemed deputies! I have only touched on some direc- 
tions of using the S&T potential whose development 
depends in turn on the level of basic sciences, such as 
physics (first of all solid-state physics), mathematics, 
chemistry, biology, etc. It is these sciences that form the 
basis for development of new high technologies and new 
in principle types of products. It is indisputable that at 
present the most important for us are the already existing 
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technologies and projects whose implementation will 
make it possible to obtain fast and ponderable return, 
reduce social tension and solve key S&T problems of 
restructuring. But the National Academy of Sciences 
must be first of all working for the long term. By calling 
your attention to this I would like to emphasize the 
extreme importance of supporting basic sciences as a 
whole. Ukrainian scientists have also significant poten- 
tial in the field of humanities and social science. There is 
no doubt that in recent years these sciences have reached 
priority development and are playing an important role 
in building Ukraine’s cultural and spiritual life and 
creating legal foundations of her statehood. Scientists in 
the field of economics have developed a number of 
important problems related to overcoming the crisis and 
reforming the economy. Among these developments is 
the strategy of socioeconomic development of Ukraine. 
Also, a program of monetary reform in Ukraine and 
analytical and methodological materials on problems of 
privatization of property, finance and credit regulation, 
restructuring of Ukraine’s national economic complex 
and development of integration processes in the 
economy have been also sent to power structures. But 
unfortunately the majority of these propositions have 
not been considered. When characterizing Ukraine’s 
scientific potential I would also like to emphasize the 
importance of its outstripping development first of all in 
our country’s regions and of active involvement of 
scientists in solving urgent regional problems. The 
National Academy of Sciences and its regional science 
centers are paying serious attention to these problems. 
Esteemed deputies! It is still necessary to admit frankly 
that on the whole the science potential is only used 
insignificantly in solving the main problems facing our 
country. This has resulted in the trend towards consid- 
erable simplification of the national economic structure, 
especially as far as high technologies and S&T level are 
concerned. This is very threatening. But even more 
threatening for Ukraine’s future is the fact that the 
scientific potential itself is being catastrophically 
destroyed. One is getting an impression that science is 
viewed not as a source of new knowledge Ukraine needs 
but rather only as the opportunity to reduce budget 
expenditures. Financing of science from the State budget 
as a percentage of gross manufactured product decreased 
from 3.1% in 1990 to 0.6% in 1993, i.e. by a factor of 
five. According to UNESCO this is the leve! of African 
countries south of Sahara. Currently the situation has 
gotten even worse. In the first half of this year science 
only received about 40% of planned budget appropria- 
tions. And this is while according to the 1994 budget 
approved by the Verkhovna Rada of Ukraine less money 
was allocated for science than for the election campaign. 
In December of 1992 even the minuscule benefits that 
had been envisaged for scientific organizations and for 
the overall innovation activity were canceled by the Law 
of Ukraine “On Fundamentals of the State Policy in the 
Sphere of Science and S&T Activity.” As far as terms of 
taxation, custom deductions, etc. are concerned, budget- 
financed scientific organizations have now been put on 
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the same footing with self-financing organizations, 
experimental production facilities with enterprises, and 
all of them with commercial! structures. Our country has 
never yet seen such “savings” at the expense of science 
and education, such disregard of their problems, nor 
such attitude towards using them for building the State. 
Nowadays appropriate conditions for creative work do 
not exist anymore. The number of scientists is getting 
considerably smaller, and unfortunately this is hap- 
pening at the expense of leading scientists and talented 
young people that go abroad or, even more so, switch to 
commercial structures. If this situation does not change, 
the entire generation will not join the science, education 
and culture sphere, and this will result in a decay of the 
nation’s intellect. It is well known that at the time of 
deep economic transformations a State takes upon itself 
the main burden related to supporting science. Urgent 
measures aimed at saving the S&T potential are needed. 
I am talking about creating economic incentives for 
scientific activity, namely about guarantees of budget 
financing of science not below a predetermined 
threshold, granting scientific institutions tax and cur- 
rency benefits, and reliable protection of intellectual 
property.It should be noted that the Ukaz of the Presi- 
dent of Ukraine “On State Support of Scientific Activity 
of the Academy of Sciences of Ukraine” signed at the 
end of March of this year has become a proper response 
of the State power to the extreme crisis condition aca- 
demic institutions had found themselves in. A similar 
Ukaz haas been issued recently concerning institutions 
of higher education. And although the Cabinet of Min- 
isters has put considerable effort into practical imple- 
mentation of the Ukaz for our Academy, the Ukaz in 
essence is not actually working yet. And the main reason 
is the absence of the necessary legislative base, while in 
some cases there are even contradictions with acting 
legislation. Finally, Ukraine needs an effective State 
S&T policy. But no law or normative act has been 
approved yet that would, via specific tax and credit 
policy and other economic levers rather than at the wish 
level, stimulate production retooling and manufacturing 
of new products, to say nothing about off-budget invest- 
ment in the science and education sphere, the very 
sphere where recreation of new knowledge occurs. By the 
way, in Japan the Prime Minister is directly responsible 
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for S&T policy. In the U.S. Congress exceptional atten- 
tion—15 to 20 percent of the entire hearings time—is 
paid to problems related to S&T policy. Every other year 
the President submits a corresponding report to the 
Congress. Unfortunately, the previous Verkhovna Rada 
of Ukraine allocated much less time to all these problems 
than for instance to problems of converting the Black Sea 
steamship company into a joint-stock company. And the 
problem is not just the time or personal responsibility. It 
is necessary to overcome the existing stereotype 
according to which the economy and production is one 
thing while science, education and technological devel- 
opment are something else; that the former must be dealt 
with while the latter can wait for better times. In this case 
there will never be better times. In his report at the 
Verkhovna Rada session on 15 June the Chairman of the 
Verkhovna Rada of Ukraine 0.0. Moroz talked about 
the need to strengthen the State support of science and 
improve the economic mechanism of managing S&T 
progress and stimulating innovation activity. This 
instills certain optimism. We also hope that the new 
Cabinet of Ministers will develop a clear program of 
stabilization and restructuring of the economy that 
would provide for concrete support and economic stim- 
ulation of priority production, wide implementation of 
S&T projects with fast and ponderable return and of 
course that the Government will give the reforms, as 
V.A. Masol said recently from this podium, a more 
powerful start impetus. For its part science will work 
persistently along the highest priority directions of devel- 
opment of the economy I have been talking about, first 
of all the development of the fuel and energy and 
agroindustrial complexes, environmental protection, 
protection of human health and ensuring the defensive 
capacity of the State. Esteemed deputies! I am deeply 
convinced that all of you regardless of your party affili- 
ations are united in the desire to create in the new 
Ukraine a society where prosperity, high living stan- 
dards, peace and social justice will reign. It is impossible 
to achieve this without a well developed science. Its 
current and future status and practical implementation 
of its achievements depend to a large degree on you, on 
your understanding of the place and role of science in a 
civilized state. Thank you for your attention. 
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Public-Key Cryptography: From Theory to 
Standard 

957G0016A Moscow PROGRAMMIROVANIYE 
in Russian No 5 Oct-Nov 74 (manuscript received 
5 Sep 94) pp 17-22 


[Article by A. N. Terekhov and A. V. Tiskin; UDC 
519.085.3] 


[FBIS Translated Text]The paper takes a look at public- 
key cryptosystems (RSA, DSS and others), their applica- 
tion to encryption, authentication and solution of other 
problems. A brief description is given of the properties of 
these systems, their advantages and disadvantages. 


Symmetric-Key Cryptography 


For a long time, the conventional cryptosystem was the 
symmetric-key (or dual-key) system. In this arrange- 
ment, there is a single key that is used in data encryption 
and decryption. The encoding procedure uses the key to 
perform a series of operations on the initial data, and the 
decoding procedure uses the same key to perform inverse 
operations on the code. Decryption of the code without 
the key is assumed to be unrealizable for practical 
purposes. If information encoded in this way is trans- 
mitted over a conventional, i.e. unsecure, communica- 
tion channel, the sender and recipient must have the 
same key, which necessitates a second secure channel for 
transmitting the key, making the system more vulnerable 
and increasing organizational difficulties. 


An example of a symmetric-key algorithm is the “one- 
time pad” method that consists in bit-by-bit addition 
(“hamming”) of the plain text with a random bit 
sequence (the key) [1]. The length of the key must 
coincide with that of the plaintext, and each segment of 
the key must be used once, otherwise the text is easily 
subjected to unauthorized decryption. When these con- 
ditions are met, this method is the only one that is 
theoretically secure against cryptanalysis of an enemy 
with unlimited computer resources. In spite of this, the 
‘one-time pad” method is currently almost never used 
because of the organizational difficulties involved in 
generating, transmitting and storing the ultralong keys 
used. 


The Russian symmetric-key cryptographic standard is 
defined by GOST 28147-89 “Data Processing Systems. 
Cryptosecurity. Algorithm for Cryptographic Conver- 
sion,”’ which went into effect on ! July 1990. In contrast 
to DES, the standard contains the statement that it 
“imposes no limitations with respect to its capabilities 
on the degree of secrecy of protected information.” In 
general outline, algorithm GOST 28147 is analogous to 
DES, but there are some significant differences such as 
the length of the key and treatment of substitution 
modules (called ‘‘S-boxes” in the DES scheme). The 
filling of DES substitution modules is optimized from 
the standpoint of c’ yptosecurity, and is explicitly stated 
in the standard. The filling of GOST 28147 substitution 
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modules “is classified, and is provided by established 
procedures.” Considering that it is at the same time “‘a 
permanent key element common to the computer net- 
work,” and that the “established procedure” of delivery 
cannot provide for cryptographic optimization, this is 
one .f the weak points of the standard that makes it 
difficult to implement and does nothing for cryptosecu- 
rity. However, when optimized values are assigned for 
substitution modules, the cryptosecurity of the algorithm 
is comparable to that of DES 


Russian Digital Signature Standard 


Two State Standards were published in Russia in 1993: 
“Procedures for Generating and Verifying an Electronic 
Digital Signature Based on an Asymmetric Crypto- 
graphic Algorithm” and a ‘Hashing Function” under the 
general heading of “Information Technology. Crypto- 
graphic Protection of Information.” 


The standard “Procedures for Generating and Verifying 
an Electronic Digital Signature...” is to a great extent like 
its U.S. counterpart DSS. It uses the same ElGamai and 
Schnorr algorithm as DSS for digital signature genera- 
tion and authentication with slight modifications. There 
are two alternative key lengths of 512 and 1024 bits; 
signature length is 512 bits. 


Two new algorithms are proposed for generating keys. 
Keys produced by using these algorithms have a special 
form, which potentially can simplify the task of breaking 
the system as compared with DSS. The criticism of DSS 
associated with inadequately worked out theoretical sub- 
stantiation of the algorithm is mitigated somewhat in the 
case of the Russian standard by the fact that key element 
q is selected to be longer than in DSS. The criticism 
associated with absence of specification of the method of 
generating pseudorandom numbers remains in force. 


Like DSS, the Russian standard defines only the algo- 
rithm of the digital signature, but not of encryption. The 
speed of the two algorithms roughly coincides. 


The “Hashing Function” standard is intended to be used 
in concert with the standard “Procedures for Generating 
and Verifying a Digital Signature,” and is an original 
algorithm t ased on the GOST 28147 method of symmet- 
ric-key encryption. Tine standard does not contain cryp- 
tographic substantiation of the algorithm, and does not 
correct GOST 28147 with regard to filling of substitution 
modules. 


Despite the aforementioned shortcomings, the system 
described in the Russian standard is acceptable in many 
fields, especially for business applications. 


TERKOM.-Kript Software Cryptosystem 


St. Petersburg Small State Enterprise TERKOM has 
developed the TERKOM-Kript cryptosystem, which is a 
software package written in ANSI-C. The system pro- 
vides complete implementation of algorithms of the 
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DES, GOST 28147, RSA, DSS/SHS and Russian cryp- 
tographic standards. The algorithms are implemented on 
the basis of general procedures of number theory that use 
modern number-theory methods to maximize efficiency. 
There is a special version of the system that has been 
optimized for use on IBM AT 286, 386, 486 personal 
computers. 
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[FBIS Abstract] Asynchronous parallel programs of pro- 
duction type, which are extensively used in artificial 
intelligence, are sets of rules of the form (condition — 
action), and are used by steps, on each of which one or 
more rules with true conditions are applied. Formal 
verification of such programs is just about the only way 
of checking their correctness relative to pre- and post- 
conditions, since line-by-line debugging is often difficult 
or even impossible because the programs are not 
deterministic. 


The authors consider a language that generates a class of 
asyr.chronous parallel programs of production type that 
are called L-programs. Conditions of partial correctness 
in the Hoare sense are formulated in terms of transition 
systems. These conditions are expressed in semantic 
concepts. For an arbitrary L-program treated as a tran- 
sition system, methods are proposed for constructing 
logical formulas that express these concepts, thereby 
reducing the proof of partial correctness of an L-program to 
proof of these logical formulas. The conditions of partial correctness of 
L-programs are analogous to Hoare’s rules for the WHILE operator. 
Partial correctness can be proved for finite transition systems by direct 
calculation of the set of concluding states attainable from a prescribed set 
of initial states, like Arnold’s MEC system. However, the method 
proposed in this paper can also be applied to infinite transition systems. 


It should be possible to construct logical formulas that 
express the proposed semantic concepts for other classes 
of production programs as well. L-programs could be 
used for modeling classes of asynchronous parallel sys- 
tems, generating formulas for these classes, and ana- 
lyzing any system of a given class. 
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National Program Needed to Rescue Russian 
Electronics Industry 


957A0015A Moscow IZVESTIYA in Russian 
2° Dec 94 p 4 


[Article by Rustam Arifdzhanov, IZVESTIYA corre- 
spondent: “Old Square, White House and New ‘Red’ 
Computer. We Have Already Lost This Year. What’s In 
the Future?”; the first paragraph is an introduction] 


{[FBIS Translated Text] Without organization of a 
national program for developing a personal computer in 
our country and support of the Russian electronics 
industry we may wind up in the backwaters of the world 
economy. 


Such assessments were heard at a session of the Coordi- 
nating Council on the Dissemination of Information 
responsible to the president of the Russian Federation 
under the chairmanship of Sergey Filatov, presidential 
chief of staff. 


The computer industry today is one of the few branches 
of the economy in which the volumes of production 
throughout the world are increasing steadily and which 
has good long-term prospects. 


Considerable volumes of production with a low profit 
margin result in stiff competition, price wars and a 
migration of production to more favorable regions—to 
Southeast Asia. This same stiff competition inevitably 
reveals the leaders of the market. Among the producers 
of microprocessors these are such companies as Intel, 
AMD, Cyrix, IBM, Motorola and DEC. In the hard disk 
field it is possible to single out Seagate, Maxfor, Western 
Digital, Micropolis, Conner, Quantum, and others. 
Their products are used by all the producers of end 
products, regardless of “national affiliation.” 


Under modern conditions it has become evident that it 
is economically unfeasible and virtually impossible to 
have in a single country an efficient and competitive 
high-technologies industrial branch completely relying 
solely on national scientific-technical and investment 
assets. 


All countries are interested in reducing imports and 
building up their own production volumes. Alas, under 
the current economic conditions it is possible to develop 
only assembly production in Russia, and that with 
difficulty. Capital investments in the microelectronics 
complex enterprises are today at a standstill, their scien- 
tific-technical potential remains unexploited and is rap- 
idly decreasing and the level of unemployment at enter- 
prises in Zelenograd multiply exceeds the average figure 
for Moscow. 


This also is understandable. After all, in the price struc- 
ture of a finished computer the cost of assembly and final 
testing does not exceed 10%. Accordingly, the idea is to 
shift entirely to imported equipment, which has come 
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into wide use among some government and commercial 
organizations, something so logical at first glance and so 
ruinous for Russia. 


Indeed, in essence, what is being proposed is the final 
destruction of a national high-technology industry, that 
we throw up our hands at our own inferiority, that we go 
with cap in hand to the West and throw hundreds of 
thousands of qualified specialists out of a job. 


The assembly of small consignments of computers from 
“random” components is now being done by about 500 
companies in Russia. Only 20-30 of these are in a 
position to control the quality of their products to one 
degree or another. Hence the large-scale delivery of 
low-quality units, unbalanced assembly and absence of 
guaranteed servicing. As a result, the prejudice against 
“red” assembled computers is not only persisting, but is 
even intensifying. 


The leading foreign companies under these conditions 
are building up their activity. Almost all of them have 
representation in Russia and are actively forming sub- 
sidiary marketing structures. Many have already 
announced that during 1993 the volumes of their sales in 
Russia increased by a factor of 4-6. The results for 1994, 
according to the most modest calculations, will show a 
further increase by a factor of 2-3. 


In addition to purely geopolitical and prestige consider- 
ations, the liquidation of the high-technology potential 
of Russian electronics is simply irrational from the 
economic point of view. The value of the fixed capital 
created over the course of the decades at the expense of 
enormous endeavors by the people and the sum of 
investments in the training of personnel and in estab- 
lishing a regional infrastructure amount to tens of 
billions of dollars. 


Relying on the income from the production of assembly 
enterprises, the state can stimulate Russian production 
of components (entirely competitive computer power 
sources are already being produced by the IVK Company 
at the Kvant Plant in Zelenograd), as well as storage 
units in the form of floppy and hard disks (the Elaks 
Plant in this same Zelenograd has good prospects). 


In Russia at several hundreds of enterprises with dif- 
ferent forms of ownership, a group of firms and compa- 
nies has already grown up which is setting the tone in the 
branch. The combined turnover of the ten largest Rus- 
sian companies operating in the computer market, 
according to some estimates, is already approaching a 
billion dollars annually. 


The rise of Russian electronics is entirely possible and 
can be successfully realized through joint activity by 
“‘young” dynamic commercial organizations and “old” 
specialized enterprises of the military-industrial com- 
plex, having excellent equipment. For example, the suc- 
cessful implementation of the IVK Concern-K vant Plant 
project enabled an interdepartmental working group of 
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representatives of state organizations to draw the con- 
clusion that IVK computers fully correspond to world 
standards. 


Unfortunately, in the placement of state orders, under 
the pretext of striving to obtain especially high-quality 
products, there is a continuing obvious discrimination 
against Russian producers, on the one hand, and satura- 
tion of state adininistrative agencies with strategically 
important products of foreign suppliers, on the other. 
Something which looks quite strange is the tender of the 
Russian Ministry of Social Protection made this year for 
automation of the employment service. The conditions 
for qualified selection were written up in such a way that 
not one Russian company could aspire to make a bid. In 
other words, the governmental department in Russia 
designated to implement state policy in the employment 
field by one decision, not fully thought through, is 
creating hundreds of jobs abroad instead of doing this, 
for example, in Zelenograd. And it is doing this at the 
expense of Russian taxpayers. 


The state has sufficient methods for supporting the once 
elite branch. In addition to state orders there is strict 
certification of products. A rejection of low-quality 
cheapies also will assist in the speediest possible 
upgrading of our market, expelling unconscientious 
importers from it. So-called “restricted credits,” pro- 
viding for their allocation to CIS countries for the 
purchase of Russian computer products, should be an 
effective measure for maintaining a Russian presence in 
these markets. 


One of the promising ways is to establish technopolises 
in the example of Silicon Valley in the United States and 
other centers of industry with a high scientific input (in 
Penang, Singapore, Limerick) with an advantageous tax- 
ation structure. In Russia Zelenograd, Chernogolovka or 
Fryazino even today could become such centers. 


The Russian electronics industry can and must be 
reborn. It is necessary that this be wanted both in the 
presidential Old Square and in the governmental White 
House. However, the first steps have already been 
taken—at the mentioned session of the Coordinating 
Counci! there was discussion precisely of state support 
measures. All the necessary words have been spoken. We 
will wait and see what happens. 


Signal Response Function of Early Scanning 
Radar Set With Aperture Synthesis 


957K0023A Moscow RADIOTEKHNIKA in Russian 
No 9 Sep 94 (manuscript received, after completion, 
21 Nov 92) pp 3-8 


[Article by M.S. Orlov; UDC 621.396.962] 


[FBIS Abstract] The response function of an early scan- 
ning aircraft radar set with aperture synthesis the return 
signal from a point target is analyzed, the width of this 
signal response function serving as the basis for esti- 
mating the azimuth resolution of such a radar set. The 
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flight trajectory may be arbitrary but is assumed to be 
known. The incoming signal is processed conventionally, 
in two steps: multiplication of a signal by the appropriate 
reference function, which compensates phase changes in 
the ground clutter during synthesis and thus focuses the 
radar image of the target onto a given spot on earth (for 
a target located on that spot the reference function 
compensates not only linear but also quadratic and 
higher-order phase changes in the signal), followed by 
either direct convolution or harmonic analysis with the 
aid of Fourier transformation. For illustration, the width 
of the signal response function and thus the azimuthal 
resolution are calculated for three flight modes not 
requiring very intricate movements of the radar antenna 
during synthesis over long distances: |. flight at constant 
velocity along a rectilinear trajectory, 2. flight at con- 
stant speed and constant lateral acceleration along a 
horizontal curvilinear trajectory (turning at constant 
altitude); 3. flight at constant velocity and constant 
arbitrary lateral acceleration along a rectilinear trajec- 
tory. The results reveal that within a nc -row range of 
azimuthal scan the signal response function 1s indepen- 
dent of the form of the flight trayectory when the signal 
has been processed by the Fourier transformation 
method with an appropriate reference function for each 
radar image reading, but depends on its form when the 
signal has been processed by the convolution method. 
Figures 4; references 6. 


Laser-Controlled Rotary Microwave Waveguide 
Junction 


957K0023B Moscow RADIOTEKHNIKA in Russian 
No 9 Sep 94 (manuscript received, after completion, 
14 Apr 93) pp 75-77 


[Article by A.S. Afromeyev, V.A. Kaplun, and I.A. 
Naumov; UDC 621.396] 


[FBIS Abstract] A new rotary waveguide-type junction 
for transmission of microwave energy has been con- 
ceived which is not only smaller and lighter than the 
existing ones but also ensures uniform energy flow in any 
angular position and without limits on the speed of 
rotation. The conventional waveguide on the output side 
is replaced by a flat cylindrical disk made of a semicon- 
ductor material (LiINbO,, LilO,, Li, TiO,) whose dielec- 
tric permittivity changes upon exposure to coherent 
light. The laser beam is appropriately shaped into a 
rectangular one and scans the disk face upon reflection 
by a rotating coaxial mirror. While penetrating deeper, 
this laser beam forms in the disk a weakly ionized region 
with a different refractive index and a different dielectric 
constant than those of the dark region: a channel for 
passage of microwave energy. Figures 1; references 4. 


Optical Pulse-Phase Modulation of Semiconductor 
Laser 

957K0023C Moscow RADIOTEKHNIKA in Russian 

No 9 Sep 94 (manuscript received 18 Mar 93) pp 83-85 


[Article by K.B. Dedushenko and A.N. Mamayev; UDC 
621.373.826] 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-UST-95-006 
13 February 1995 


[FBIS Abstract} A semiconductor laser with optical 
injection by means of coherent light is considered for 
realization of phase-shift keying without attendant mod- 
ulation of the radiation power. In an experimental fea- 
sibility study the radiation emitted by an Al-Ga-As was, 
after passage through an optical rectifier, split into two 
partial beams: one beam pumping a second Al-Ga-As 
laser and one beam passing through a delay-varying 
device to an avalanche photodiode serving as photode- 
tector. In the latter this partial beam, serving as a 
reference beam, was mixed with the beam emitted by the 
second laser. The temperature of both lasers was regu- 
lated and stabilized within 0.01°C. Their emission wave- 
lengths were tuned by both temperature and pump 
current regulation. An external optical cavity ensured 
stable emission by the pumping first laser in a single 
longitudinal mode. The emission spectra were moni- 
tored with the aid of a monochromator and a Fabry- 
Perot interferometer. On the very small constant (near 
threshold) bias current of the second laser were super- 
posed rectangular current pulses of 0.9 mA amplitude 
and 5-100 ns duration. The frequency difference 
between the two lasers was set so as to minimize modu- 
lation of the output power of the principal second laser. 
A theoretical performance analysis of that laser following 
a numerical solution of the generalized Van der Pol 
equations confirms the suitability of semiconductor 
lasers for optical phase-shift keying, with amplification. 
Figures 3; references 5. 


Amplitude-Phase Distortions of Light Beam 
Obliquely Propagating Through Ground Layer of 
Troposphere 


957K0024A Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian Vol 39 No 10 Oct 94 
(manuscript received 24 Jan 94) pp 1471-1476 


[Article by T.I. Arsenyan, P.V. Korolenko, Ye.A. Kuly- 
agina, and N.N. Fedotov; UDC 621.371:551.510] 


[FBIS Abstract] An experimental study of light beams 
obliquely propagating through a randomly nonhomoge- 
neous ground layer of the troposphere in an urban 
environment was made, of concern being random wave- 
front amplitude and phase variations as well as beam 
deformation and phase screw dislocations in the wave- 
front. The experiment was performed with a beam of red 
light (0.63 ym) and a transceiver. The light beam was 
sent up at an about 25° elevation angle, a plane mirror 
167 m above the ground and 320 m away from the 
transceiver returning it to a point 27.5 m above the 
ground for measurements and analysis. With the set in 
various locations, measurements were made around the 
clock or over only 9-18 h long periods in autumn (low 
humidity, little snow) 1992 and 1993. There has been a 
correlation established between beam characteristics 
(mean diameter, eccentricity, correlation radius) and 
meteorological conditions in the tropospheric channel 
(temperature gradients, stability index). There has also 
been confirmed the dependence of wavefront distortions 
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(number and mean radius of speckles, density and 
average number of dislocations) on the structural param- 
eter C(n)? of refractive index (n) fluctuations, this 
parameter characterizing the state of the medium and 
having been estimated on the basis of meteorological 
data. Meteorological measurements were made with 
aspiration psychrometers and cup anemometers. The 
wind velocity was averaged over 180 s long periods, the 
error not exceeding (+/-)0.5 m/s but contributing most to 
the error of C(n) calculations. Data made available by 
the MSU (Moscow State University) Observatory were 
helpful in estimating the meteorological conditions. 
About 80% of all measurements were made under con- 
ditions of an unstable thermal stratification and convec- 
tive flow due to buoyancy, only about 4% under equilib- 
rium conditions with a nearly adiabatic temperature 
gradient. Tables 5; references 5. 


Antenna Arrays With Ultrafast Beam Scanning 


957K0024B Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian Vol 39 No 10 Oct 94 
(manuscript received 24 May 93) pp 1562-1569 


[Article by Yu.S. Kucherov and V.V. Chapurskiy; UDC 
621.396.677.494] 


[FBIS Abstract] Antenna arrays with ultrafast beam 
scanning and thus also with space-time signal processing 
have been proposed for radiolocation on account of their 
three excellent features: 1. high distance resolution 
without compression of simple pulses due to broadening 
of the signal spectrum during “pulse synthesization”’; 2. 
fast space scanning, because scanning is done during 
each pulse; 3. high Doppler resolution of targets, owing 
to absence of technical constraints on the length of 
incoming pulse packets, during continuous scanning of 
the entire sector under surveillance. Such antenna arrays 
are, moreover, structurally simpler than phased antenna 
arrays: they require no phase shifting, no electronic 
beam control, and no mechanical rotation. First are 
examined transmitter antenna arrays of this kind, for 
specificity a linear equidistant array consisting of N 
elements and sending out a composite signal in one 
direction at a time. Next are examined receiver antenna 
arrays of this kind. Here the N elements form a grid of 
coherent oscillations at different frequencies, stepwise 
higher ones from channel to channel in equal steps Aw. 
This grid mixes with an incoming radio pulse so that and 
each array element converts its frequency @, into a 
different intermediate one, a correspondingly stepwise 
higher one from , in the first channel to w,; + (N -1)A@ 
in a the N-th channel. The output signal of such a 
receiver antenna array is a synthesized pulse: sum of all 
output pulses of the N intermediate-frequency ampli- 
fiers. For a numerical performance analysis is selected a 
transmitter antenna array of N= 64 elements scanning a 
60--60° sector. Calculations of its radiation pattern at 
successive equidistant instants of time within the pulse 
duration indicate a widening of the major lobe with an 
attendant lowering of the gain as ihe beam departs 
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farther from its initial (0°) position. The magnitude of 
these changes increases with increasing relative fre- 
quency deviation NAoff. Calculations of the form of 
synthesized pulses in the receiver antenna array at five 
successive equidistant beam position within the surveil- 
lance sector indicate an increasing distortion of thei: 
form, almost analogous to that of the major lobe in the 
radiation pattern, as the beam departs farther from its 
initial (0°) position, the magnitude of its distortion also 
increasing when that relative frequency deviation 
becomes larger. Processing of incoming narrow-band 
pulses and wideband incoming pulse with uniform (flat) 
spectra reveals a critical relative bandwidth of receiver 
antennas, the amplitude of synthesized pulses which 
quantize an incoming pulse in an antenna with such a 
bandwidth ceasing to adequately represent the envelope 
of that pulse. This critical relative bandwidth lies within 
0.2-0.4 range when the frequency spread of the receiver 
channels is equal to the bandwidth of incoming pulses. 
Figures; references 4. 


Estimating Coordinates of Objects in 
Range-Difference Locator Systems By Projection 
Transformations of Read-In Equations 


957K0024C Moscow RADIOTEKHNIKA I 


ELEKTRONIKA in Russian Vol 39 No 10 Oct 94 
(manuscript received 18 Aug 93) pp 1627-1636 


[Article by Yu.S. Rasshcheplyayev and V.A. 
Shcherbachev; UDC 621.317] 


[FBIS Abstract] Estimating the location of a moving 
object on the basis of range differences and their first 
derivatives with respect to time rather than on the basis 
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of complex range difference readings and subsequent 
Kalman filtration, convergence of which depends too 
much on the accuracy of the initial estimate. The deriv- 
atives are measured with a multiposition system which 
moves during the observation period so that nonlinear 
read-in models can be linearized when no a’priori data 
and thus no initial estimate are available. The algorithm 
of this estimation process is constructed for an (M+ 
1)-position system which tracks an object at successive 
instants of time t, these instants forming a finite set K 
such that t= [1,K] when the intervals between them are 
all equal. The first step is an identity transformation of 
the matrix equations for range differences and for their 
derivatives, their derivatives existing at every instant of 
time as long as the trajectory of the object is continu- 
ously differentiable. Each of the two matrix equations 
includes a matrix of direct vector products in addition to 
the two new matrices of also always existing derivatives. 
The next step is linearization of these equations by a 
projection operation, using an orthogonal projector 
which includes a pseudoinversion. Estimating the posi- 
tion vector of an object can then proceed on the basis of 
the linear model, either by linear filtration while the 
sample of readings increases or by processing of the 
entire sample so that a mean-square (variance) estimate 
is obtained. Numerical estimation by the second method 
is demonstrated on a hypothetical object moving on the 
ground from an initial location at 20°N latitude and 20°E 
longitude, the object being tracked by five satellites of a 
NAVSTAR-like multiposition system. The satellites are 
assumed to remain at a constant altitude of 20,182 m 
while moving in 12-hour circular orbits concentric with 
the earth and inclined at a 55° angle, the earth assumed 
to be spherical. Figures 3; references 8. 
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Russian Company To Offer Direct Satellite TV 


957K0022A Moscow DELOVOY MIR in Russian 
14-20 Nov 94 p 12 


[Article by Marina Lapina, DELOVOY MIR 
correspondent] 


[FBIS Translated Text] 


“Energiya” Satellite Television 


In North America, in addition to eight TV channels 
offering programs which are boring and oversaturated 
with commercials but free of charge, any family can 
select on one or several satellites some programs which 
satisfy the tastes of ali family members and for which it 
pays a fee. Satellites made by the Hughes Aircraft 
Corporation are used as components of the rather expen- 
sive but quite profitable DETS [Digital Electronic Trans- 
mission System] STAR satellite TV broadcasting system. 
This system already includes 300 channels. Americans, 
and also Europeans, are glad to pay for the pleasure of 
watching programs which are useful and interesting. The 
owners of commercial channels obviously do not derive 
their income from the viewers, who do not pay subscrip- 
tion fees, but from the advertisers. According to data 
supplied by an Amevican commercial TV channel oper- 
ator, the viewer gets 7 minutes of commercials within 
every 30 minutes of a broadcast. The average price an 
advertiser pays for having a commercial put on is within 
the $20,000-80,000 per minute range, depending on the 
rating of the program sponsored by the advertiser and on 
the time at which it appears. 


During the recent 2-3 years the Russians, too, began 
connecting to the satellite TV system. Those who can 
purchase and install a receiver “dish” 2-3 m in diameter 
are now able to watch some informative, entertaining, or 
any other Western programs in the original version. 


Owners of antennas with special decoders do, out of 
habit, take advantage of these services without paying 
for them and thus add to the scores of TV pirates in 
Eastern Europe. There soon will be put an end to this 
practice: by way of encoding the most popular European 
programs transmitted via Intelsat, Eurosat, and Halsat. 
As a matter of fact, there are not so many TV pirates in 
Russia and the CIS countries, ordinary TV viewers not 
caring about programs which have not been dubbed. 
Besides, under the present living conditions hardly 
anyone can afford to install a rather difficult to handle 
3-4 m “dish”. 


Until recently nobody seriously considered setting up a 
domestic satellite TV broadcasting system, such a 
project being not only a costly one which does not yield 
earnings within a day but also being a technically very 
complex one. Nevertheless, such a project is now coming 
closer than never before to being realized. The 
““Energiya” Joint-Stock Company is preparing to put in 
service three satellite TV channels and is planning to add 
tens of such channels soon. 


TELECOMMUNICATIONS 19 


In a geostationary orbit are now operating satellites 
“Informkosmos” and GALS, the latter having been built 
in the former USSR for relaying programs originating in 
the republics and in former socialist countries. The 
GALS has three relays (trunks): two of them with an 80 
W power each feeding an antenna with a 2.5°x1.25° 
aperture and one with 40 W power feeding an antenna 
with 1.2°x0.9° aperture. The transmitter antennas are 
mounted on the satellite platform so that they retain 
their position in orbit and can be directed, by command 
from the ground, to aim at any point on earth within 
their range. The principal distinction of the proposed 
scheme is that 2 digital signal will be transmitted over 
standard analog aerospace channels. This will make it 
possible not only to achieve a better picture quality but 
also to have one relay feeding not one but four or five 
channels. Considering that GALS is a multitrunk satel- 
lite, one can easily imagine how much the range of 
satellite TV broadcasting will be extended. Until now 
nobody besides the “Informkosmos” AOZT Company 
worked on analogous projects in Russia. The science 
department managers at the “Energiya’” Company, 
namely the technical counsel chairman Academician LS. 
Tsirlin and his deputy Academician L. Ya. Kantor, count 
on increasing the number of satellite TV channels to 
several tens by launching new satellites. The advanced 
version GALS-R, already with six relays, is now on the 
scaffolding. 


Television viewers in Russia and CIS countries will be 
able to catch programs on new channels with the aid of a 
device for converting to individual reception (decoder, 
modem, smart card) which, its developers estirnate, 
should at first cost about $800 (for community reception 
users a digital TV receiver will save about $1600) and 
with an antenna which is only 60 cm in diameter. This is 
essentially an analog of the American DETS STAR 
which offers only a few tens of new domestic programs 
available to viewers throughout the Russian and CIS 
territory. 


By the year 1998 Europe will have about 250 digital TV 
trunks and the capacity of its satellites will reach 3500 
channels. The developers working on these projects do, 
cf course, realize that all their efforts to produce the 
hardware are worthless if there will be no interesting 
programs to watch. The general director of “Energiya” 
S.F. Arkhipov acknowledges that his Company, too, is 
aware of it while becoming essentially the manager of air 
time on all added new channels. It is for this reason that 
negotiations with various noncommercial and commer- 
cial enterprises are already underway concerning pro- 
duction of diverse program packets. The scope of this 
project covers planning for preparation of specific 
broadcasts such as religious ones in collaboration with 
the Russian Orthodox Church and educational broad- 
casts including those from from Western universities 
(Harvard, Oxford, and others). The new possibilities 
may undoubtedly attract the interest of political parties 
and organizations, especially so for the next preelection 
campaign. Also organizations such as the “MOST 
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Group” will be able to realize their plans. Moreover, the 
experts figure that fees charged by “Energiya” for a 
minute of air time are quite competitive with those 
which the State TV system charges: its average fee for air 
time on its channels now being about $10,000 per 
minute. 


The crux of the matter is creation of an alternative TV 
system which will coexist with the state-operated TV 
systems worldwide. This is one of the principal objec- 
tives of activity at the “Energiya” Company, the Com- 
pany established by such solid commercial organizations 
(including those within the former military-industrial 
complex) as the ““Obshchemasheksport [General 
Machine Export]” Foreign Trade Association AOOT 
Company, the “Informkosmos [Aerospace Informa- 
tion]” AOZT Company, the Joint-Stock Commercial 
Discount and Credit Bank, the State Scientific Research 
Institute at RF [Russian Federation] Ministry of Com- 
munications, Information, and Aerospace, the Institute 
of Commercial Engineering AOOT Company, and 
others. 


Toward financing this TV project, the “Energiya’” Com- 
pany plans issuing its 3rd series of shares, worth several 
tens of millions of rubles. On the stock market one can 
find today ““Energiya” Company options issued in this 
round. The average price of an option is now already 
3,500 rubles, 1,000 rubles being the nominal price of a 
share. One may readily assume that the price of 
“Energiya”’ shares will tend to rise, inasmuch as they are 
finally backed by an ongoing and high income producing 
project. 


Russian State Science and Technology Library To 
Offer Internet Access 


957K0022B Moscow NAUCHNYYE I 
TEKHNICHESKIYE BIBLIOTEKI in Russian 
No 9 Sep 94 pp 68-72 


[FBIS Translated Text] 


Experience in Development of Telecommunication Access 
System by Russia’s State Science and Technology Library 


Ever since 1984 work is being done at Russia’s State 
Science and Technology Library (SS&TL) on organizing 
telecommunication access to its information resources. 


The first stage was creating means of access to Unified 
System computer resources. Now, since the SS&TL has 
adopted the concept of automation development which 
excludes the most unreliable and costly to operate Uni- 
fied System computers, all work on developing a set of 
automated technologies is done in the Library Auto- 
mated Network (LAN) medium, the latter being con- 
trolled by the Novell/NetWare 3.12 Operating System. 
The LAN of the SS&TL has two file servers and covers 
over 70 user terminals. 


Work on creating means of telecommunication access to 
resources in the LAN medium was begun in 1992. 
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The first step was selection of the single-user telecom- 
munication access scheme operating in the remote con- 
trol mode. Subsequently there were realized schemes 
with a separate telecommunication access host and with 
a host in the user terminal of a local computer network. 
For remote control is used the Norton pcAnyWhare 4.5 
LAN program package. The main reason for selecting the 
remote control technology was the desire to ensure 
telecommunication access to existing electronic catalogs 
and data bases. It has already been mentioned earlier 
that in the remote control mode of operation a distant 
user can gain access just as well as a local one, even over 
slow channels. The basic information input and mainte- 
nance software used by Russia’s SS&TL is the CDS/ 
ISIS/M. Use of this program package is facilitated by a 
special user-friendly interface developed for this pur- 
pose. It is this combination of remote control and the 
convenient CDS/ISIS/M shell that makes it possible to 
deliver a service of an acceptable quality to library users. 
In addition to electronic catalogs, SS&TL users have 
available over 20 problem-oriented data bases, elec- 
tronic publications and electronic handbooks, electronic 
mail, and several modes of file transfer. 


During the first stage of the development there arose 
serious problems which required: 1) adaptation of the 
various information products to the LAN medium; 2) 
further work on the remote control software; 3) creation 
of standard interface for communication between a 
distant user and a convenient to use set of menus. 


The main effort was spent on devising ‘he user-menu 
interface, the aim from the start being to make it both 
easily modifiable and transferable to other systems. As 
the result, there has been developed a tool set for solving 
such problems. 


After the problems had been solved and experimental 
work had been done on a system serving several users, it 
was decided to continue development toward a system 
operating in the multiple-access mode. 


The software selected for the access server is the Netware 
Access Services v1.22, not only the most readily avail- 
able and relatively inexpensive one but also a high- 
quality one. An access server operates with an IBM 
PC/386 ble computer (RAM capacity 4 Mbit, 
hard disk capacity 120 Mbit) and a WNIM+ adapter, 
which gives the users access over four telephone channels 
simultaneously. 


The communication channels now used in the system are 
conventional channels of the public telephone network. 
The basic telecommunication equipment includes, 
besides the WNIM+ adapter, also highly recommended 
ZyXel 1496E modems ensuring information exchange 
over telephone lines at rates up to 16,800 bit/s. The 
following protocols are being maintained: V.22 and 
V.22bis, V.32 and V.32bis, V.42 and V.42bis. 


The telecommunication access system is in service since 
August 1993. Access to the SS&TL is now available to 
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tens of individual and collective users. Various types of 
modems were tested and actually used during operation 
of the access system. 


The main conclusion drawn from the test results was that 
modems interacting with the access system must have 
the means of including the latest V.42bis automatic error 
correction protocol and V.42 hardware compression 
protocol as to ensure a 56 kbit/s effective rate of infor- 
mation exchange. Modems without these features will 
make it almost impossible for the user to access (or 
possible but at lower than minimum acceptable speeds 
and encumbered by strong interference). Moreover, not 
all modems technically containing hardware which 
ensures error-free information transmission do actually 
ensure satisfactory information exchange. Experience 
with standard-quality SmartConnect modems, for 
instance, has shown that they do not ensure operation in 
accordance with protocols V.42 and V.42bis. All this 
calls for a careful approach to selection of the appro- 
priate communication technique. Users should perhaps 
consider selecting modems which are more expensive 
but of a higher quality. 


Further work on development of the SS&TL telecommu- 
nication access system continues, the objectives being: 1) 
expand the list of available information products; 2) 
enable users to gain access through RosNet channels 
(protocol X.25); 3) enable users to gain access through 
Internet channels (protocol TCP/IP). 


The decision to work on simultaneous access through 
data transmission networks operating in accordance 
with both X.25 or TCP/IP protocols was motivated by 
the idea of making access to the SS&TL independent of 
the technical and pricing policy adopted by any one 
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network’s administration, also by the desire to achieve 
maximum possible integration into the worldwide infor- 
mation infrastructure. 


Toward solving this very important problem, work is 
being done on creation of a national LIBNET network 
which will first combine the resources of the largest 
Moscow libraries and then include those of other 
libraries as well. An experimental configuration of this 
network, using switched channels and the second real- 
ization-of-access scheme, is scheduled to be ready some- 
time in 1994. After its performance has been analyzed, 
equipment will be added to it for operation with packet 
switching networks. Plans are made to: 1) use the optic- 
fiber support network now spreading over Moscow and 
capable of transmitting data at a speed not lower than 2 
Mbit/s, 2) adopt the TCP/IP protocol, 3) link up with the 
“large” worldwide INTERNET. 


In conclusion, it ought to be mentioned that the quite 
extensive experience the specialists on Russia’s SS&TL. 
have had in creation and follow-up of telecommunica- 
tion access sysiems points to the feasibility of installing 
such systems (at least their simplest versions) not only in 
the largest libraries but also in the more modest ones. 
Such systems are very much needed by our users, and all 
it evidently takes to install them is the willingness of 
libraries to improve their services. Such systems may, 
moreover, be also made available for a fee so that they 
can at some stage of operation help the libraries in the 
financial sense. As far as the specialists on Russia’s 
SS&TL are concerned, they are ready to answer any 
questions or to actually participate with any interested 
library in developing its own telecommunication access 


system. 
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High-Temperature Electric Vacuum Furnaces for 
pammne, Pusu Pesuing, and Sputhens of 


95 pono Moscow OGNFEUPORY in Russian 
No 11 Nov 94 pp 26-29 


[Article by E. N. Marmer, Candidate of the Technical 
Sciences; Scientific Production of the Termovak Com- 
pany, VNIIETO [All- Union “entific Research Insti- 
tute of Electric Thermal-Processing Equipment}; UDC 
66.04 1.38:669-982] 


[FBIS Translated Text] Electric vacuum furnaces with 
operating temperatures higher than 1600°C are used for 
the sintering, press forming, and synthesis of high- 
temperature oxide, nitride, carbide, and boride com- 
pounds, cermets, and composites based on these mate- 
rials. Table 1 presents selected temperature and pressure 
data for these processes [1, 2]. 


The advantages of thermal processing in vacuum are that it: 


e increases the stability of powder pioduct properties by 
forcing air out of the compact’s pores during sintering; 

e degasses as well as decreases the hydrogen, nitrogen, 
oxygen, and carbon saturation of vacuum heated prod- 
ucts, thereby helping tc reduce brittleness (it is prima- 
rily hydrogen that is removed); 
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e eliminates volatile impurities from powders during 


synthesis; 

¢ sharply reduces the danger of fire and explosion, pre- 
vents the escape of toxic sulsstances from the furnace 
into the workplace, and thereby helps to greatly reduce 
expenditures on the insta!'atio.: and operation of spe- 
cial ventilating systems; 

e makes production processes more environmentally 
friendly; 

* and increases morale and productivity by ensuring that 
workers have a safe and pleasant place in which to 
work, inasmuch as harmful substances and excessive 
heat are not released into the workplace environment. 


Sintering in vacuum is made more difficuii because of 
the necessity of eliminating plasticizers such as paraffin 
and PVCs. The difficulty of removing and capturing 
plasticizers and their degradation by-products necessi- 
tates a feasibility study for each specific situation and the 
selection of the right furnace for the job, which often 
entails pre-sintering. For example, oxide ceramiics are 
preheated in air at 1100 to 1300°C prior to vacuum 
sintering. Removal of plasticizers at temperatures up to 
500°C is possible in vacuum furnaces or ovens/shelf 
dryers***, although to avoid destruction of the part 
durirg transfer, some type of container or other device 
inte: ded for high-temperature sintering applications is 
recommended. 





Table 1. Basic Heating Parameters for Selected Ceramic Products 



























































temperature, °C | residual gas pressure, Pa 
AlyO3-based: 
sintering Electronics and radio, |_:1500 - 1850 10°2, 10° (Ar) RM (refractory metal) 
electric furnaces, tools. 
non-ferrous metallurgy 
press forming leuco***sapphire preforms | 1600 - 1900 1072-1 RM 
and products 
BeO-based: 
(sintering) | Nuclear power, electronics | 1800 - 2000 | tote | CIC (carbon composite) 
ZrO?-based: 
sintering Electric furnaces, ferrous | 1800 - 2200 192. | CIC, RM 
and non-ferrous metal- 
lurgy 
press forming preforms made from 1100 - 1900 10°72 - 1 RM, C/C 
phianites*** of the 
required color gamma*** 
SigN¢q-bared: 
synthesis Si3N4powders 1400 - 1600 10°! 10° (N2) CIC 
sintering Ferrous and non-ferrous 1600 - 1750 io! 10° (N2) C/C 
metallurgy. 
aviation and automotive | 1750 - 2200 10’ (N2) CIC 
industries (engines, tur 
bines, nozzles) 
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Table 1. Basic Heating Parameters for Selected Ceramic Products (Continued) 
Ceramic type and forming Product application Heating parameters Recommended heating 
temperature, °C } residual gas pressure, Pa om 
AIN-based: 
synthesis AIN powders 1300 - 1700 109 (N3) CIC 
sintering Electronics, ferrous metal- | 1700 - 2100 10° (N2) C/C 
lurgy 
SiC -based: 
synthesis SiC powders 1800 - 2200 107! 10° (ar) CIC 
sintering Ferrous and non-ferrous 1600 - 2000 10°! 109 (Ar) C/C 
metallurgy, electric fur- 
naces, 
electronics, aviation and | 2000 - 2200 10’ (Ar) CIC 
automotive industries 
(engines, turbines, noz- 
zles), tools, *** industry 
B4C-based: 
synthesis B4C powders 1800 - 2000 10°! 10° (Ar) CIC 
sintering tools, nuclear power, pro- 1700 - 2100 10 iy 105 (Ar) C/C 
tective gear, 
machinery, chemical 2100 - 2300 10’ (Ar) CIC 
plants, space technology 

















The heating units of vacuum furnaces are made from 
refractory metals and carbon materials. In comparison 
with refractory metals, carbon materials have a lower 
density (0.18 to 1.8 g/cm’, versus 10.3 to 19.3 g/cm? for 
refractory metals), are relatively easy to machine, have 
stable service properties, are easy to assemble and repair, 
and react to a lesser degree with residual gasses in the 
furnace, which makes it possible to use them in | to 10 
Pa vacuums, whereas metal units require vacuums of 
10°? to 10° Pa [3]. 

Carbon composites are the most widely used carbon 
materials in vacuum furnaces [4]. In comparison with 
conventional carbon materials, they have a five to 15 
times greater resistance to shock and can be used to 
make thin-walled components of various shapes, such as 
panels, casings, cylinders, and shaped sections with wall 
thicknesses as low as 1.5 mm. The combination of high 
strength and shock resistance allows carbon composite 
materials to be used for making stress-bearing*** com- 
ponents such as bearing elements, suspensions, bottom 
plates, fasteners, die punches and ejectors, and so forth. 
Consequently, the reliability and repairability of heating 
units are enhanced [4]. 

Carbon composites have low thermal conductivity at an 


apparent density of 0.18 to 0.25 g/cm’, which makes it 
possible to use them for making insulating components. 


Combining various carbon composites makes it possible 
to create reliable structures for highly economical 
heating units. Heat losses for some carbon composite 
units in comparison with comparable units made from 
refractory metals are presented in Table 2. The magni- 
tude of heat loss from carbon composite units is two to 
three times lower than from refractory metal units; in 
other words, carbon composite units save energy. 


Experience has shown that when manufacturing heating 
units from carbon composites, it is possible to increase 
the usable capacity of furnaces made with refractory 
metal units by retrofitting them with carbon composite 
units without changing the external configuration or the 
electrical and vacuum systems. For example, after 
replacing the RM unit of a SNVE-1.3.1/1614 furnace 
with a C/C unit, interior capacity at temperatures up to 
1600°C is 5 to 6 dm’, and 4 dm? at temperatures up to 
2200°C. It is necessary to use some type of shielding 
material to prevent materials that react with carbon from 
coming in contact with it during the heating process. 
Tables 3 and 4 provide selected technical specifications 
for high-temperature vacuum furnaces with different 
types of heating units that can be used in nitrogen and 
argon gas atmospheres at atmospheric pressures. 
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Table 2. Relationship Between Temperature and Heat Loss Magnitude in Reverbatory*** Vacuum Furnaces 












































Oe ai re! Material A(moaphere Heat lees magnitude, in kW, and temperature in °C 
1000 1200 1400 1600 1800 2000 2200 
SNVE-1.3.1/1614 RM Vacuum (102 Pa) | 4.6 8.3 14.8 20.5 ane — _ 
Argon (0.1 MPa) 8.2 11.9 18 25.9 men 7 — 
cc Vacuum® 16 3 2.4-4,2 3.3-5.3 4.2-6.5 wa - ‘ae 
(0.1 - | Pa) 
Nitrogen* 2.4-3.6 3.3-4.8 4.4-6.5 5.3-8.4 a as wa 
(0.1 MPa) 
SNVE-1.3.1/2012 RM Vacuum (102 Pa) | 3.4 5.5 8.3 11.6 16.5 22.6 a 
Helium (0.1 MPa) | 6.4 10 15.5 22.3 an aa i 
cc Vacuum 1.6 2.4 3.3 4.2 $.2 6.3 8.5 
(0.1 -1Pa) 
Nitrogen 2.4 3.3 44 5.3 6.4 7.9 9.9 
(0.1 MPa) 
SNVE-2.4.2/1611 RM Vacuum (10° Pa) | 4.5 8.3 13.5 21 — ‘ian _ 
Argon (0.1 MPa) 8.2 12 18 26.1 _ = _ 
cc Vacuum 3.3 4.6 6.1 8.3 10.6 13.8 17.5 
(0.1 - | Pa) 
Argon (0.1 MPa) 4.5 6.2 g 10.1 13.1 16.8 20.7 
































*Heat-loss values are indicated for different types of insulating materials. 








Table 3. Specifications for High-Temperature Electric Vacuum Furnaces with Heating Units Made from Refractory 


Metals Developed by the VNITIETO Termovak Company 


















































Specification Furnace Model 
SNVE-1.3.1/ SNVE-1.3.1/ SNVe-9/18 SNVE- 2.4.2/ SEVE-3.6/2011 SShVE-1.2.5/ 

1614 2011 1611 2513 
Rated power, in kW 22 28 30 29 185 25 
Operating temperature, in °C 1600 2000 1800 1600 2000 2500 
Residual pressure, in Pa 10°2 io 2 10°2 10-2 io 3 10°2 
Cooling water consumption, 0.5 0.8 1.0 1.5 6 1.5 
in m?/hour 
Maximum load, in kg 15 12 20 25 300 12 
Internal dimensions, in mm 
length 300 300 400 400 _ 
width or diameter 100 100 150 200 300 100 
height 100 100 150 200 600 250 
External dimensions, in mm 
length 1650 1650 1800 1900 4600 1750 
width 1450 1450 1500 1500 3950 1480 
height 1850 1850 1850 1850 3150 1850 
Furnace weight, in tons 0.8 0.8 0.9 0.95 5.8 0.8 
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Table 4. Specifications for High-Temperature Electric Vacuum Furnaces with Heating Jnits Made from Carbon 
Composites Developed by the VNITIETO Termovak Company 










































































Specification Pre mmmebe | 
SShVG-2.22 CNVG-4/16 CNVG-4/22 SNVG-16/18 | SNVG- 16/22 SNVG- SShV-3.5.21/ 
6.9.4.5/1611 2 
Rated power, in kW 16 12 14 17 25 160 175 
Operating temperature, in 2200 1600 2200 1800 2200 1600 2000 
"Cc 
Residual pressure, in Pa 102 io 2 10° 10"! 10"! 
Cooling water consump- 0.8 0.4 0.4 1.0 1.0 15 10 
tion, in m°/hour 
Maximum load, in kg 12 12 i2 35 35 150 200 
Internal dimensions, in 
mm 
length - 300 300 400 400 900 = 
width or diameter 100 120 120 200 200 600 350 
height 250 120 120 200 200 450 2100 
External dimensions, in 
mm 
length 1750 1650 1650 1900 1900 4300 5400 
width 1480 1450 1450 1500 1500 3800 4560 
height 1850 1850 1850 1850 1850 3300 9780 
Furnace weight, in tons 0.8 0.8 0.8 0.95 0.95 8 35 
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[FBIS Translated Text} 


Annotation 


The book provides a theoretical and experimental foun- 
dation for definition of parameters of underground 
mining of ore fields in the specific conditions of the 
northern regions. Development models for typical gold 
and diamond fields are described, outlining the method- 
ology for selecting optimal development scenarios based 
on dynamic programming. A model of interaction of two 
granular media with an impermeable contact is pro- 
posed. The results of tests of flexible synthetic mine roofs 
are presented, and a method for calculating their 
strength is suggested. 


The book is intended for scientists and engineers at 
scientific research, design and development organiza- 
tions and at mining and engineering colleges. 
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Foreword 


Available data on Yakutiya’s mineral resources suggest 
that, after the year 2,000, the production of gold from 
traditional placers will decline. To compensate for this 
decline in output, unconventional placers could be par- 
tially used, mainly by increasing the production from 
bedrock deposits. The occurrence conditions of these 
deposits require underground mining. As for diamonds, 
almost a half of reserves in proven kimberlite deposits 
must be mined underground. These facts emphasize the 
importance of research seeking to improve the efficiency 
of underground mining. The author shares the view of 
many other investigators that, once qualitative indica- 
tors, rather than merely quantities, are taken into 
account in mining and once the output is measured in 
the amounts of metal produced rather than in the 
amounts of ore extracted and proper adjustments are 
made for the concentration limits and the total number 
of personnel involved, the advantages of open-pit 
mining would in fact be reduced to zero, if not to a 
negative value. Furthermore, if one also takes into 
account the environmental damage, disadvantages of 
open-pit mining become obvious. 


In addressing the challenges of the development of ore 
deposits in the northern regions, one should take into 
account the specific characteristics of the terrain. In a 
certain sense, polar regions offer a litmus test to 
machinery, processes and mining organization, because 
all of their inherent flaws are manifested more clearly in 
these harsh conditions. While in the better industrially 
developed territories problems are often solved by 
inertia, because of the existence of a well-running orga- 
nizational mechanisms, northern regions do not have 
this luxury. 


An example of deposits affected by the polar climate is 
fields where minerals have to be mined underground. In 
the operation of fields situated far from residential 
centers, the share of the cost of the underground ore 
production in the total cost of a unit of metal is relatively 
small, and any change of this share does not seriously 
affect the ultimate cost effectiveness. In these condi- 
tions, a correct choice of mining process should be 
affected by labor productivity used as the chief criterion. 
The labor resources used in the process determine the 
manpower cost and the costs involved in developing the 
infrastructure in the territory. An optimal industrial 
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infrastructure should be created for new northern 
deposits, and all costs should be treated as components 
in the final product cost. 


Despite unfavorable climatic conditions, these northern 
deposits should be developed primarily because of the 
high value of the minerals. This emphasizes the impor- 
tance of increasing the coefficient of extraction of min- 
erals from underground mines in less developed territo- 
ries as a measure of efficiency. 


An accelerated technological retooling of existing mining 
enterprises in these conditions should rely on new 
designs and state-of-the-art technology. 


This bouk discusses a range of issues that determine the 
decision-making methodology in the choice of an optimal 
sequence of steps in the development of a mineral deposit 
based on dynamic programming. We demonstrate the need 
for taking into account the high stability of permafrost 
rocks when making the choice of parameters of a new 
mining project. The book provides data on the application 
of flexible synthetic roofs in the development of ore 
deposits in subpermafrost layers and presents results of 
studies of practical application of this technology obtained 
by the author in 1980-90 at the Institute of Mining of the 
Northern Regions of the Siberian Department of the 
Russian Academy of Sciences. 


The author expresses gratitude to his colleagues, the 
candidates of technical sciences V. S. Popov, A. N. 
Petrov, and V. P. Zubkov, the engineers Ye. A. Korni- 
lova, G. V. Nartakhova, and G. P. Neobutov, and others 
who took part in development of methods, evaluation 
techniques and principles for selection of mining sys- 
tems and processes for the northern territories and their 
practical application. 


The author is also grateful to the scientific editor of the 
book, Professor A. Ye. Sleptsov, Ph.D.(Eng.), and its 
reviewers, the candidates of technical sciences G. G. 
Sugarenko, N. I. Popov, and S. Ye. Fidra, who read the 
manuscript and made valuable comments. 


Introduction 


Top priorities in the development of the productive forces 
of Yakutia include rapid transition to progressive methods 
of gold and diamond mining in ore fields with the use of 
new labor-saving technologies. The regional specifics of 
the technological progress in the northern territories are 
manifested under the effect of several groups of factors: 
first, there are natural and geographical factors responsible 
for the difficulties of deposit development associated with 
the remote location far from residential centers, lack of 
accessibility and unreliable operation of conventional 
equipment in the harsh northern conditions, which lowers 
equipment performance compared with the manufac- 
turer’s rated data; secondly, there are social factors, which 
are expressed mainly in higher labor costs and a manpower 
shortage; thirdly, there are the geological factors, including 
the presence of geocryological conditions, the relatively 
shallow occurrence of minerals beneath the surface, the 
wide variety of forms of ore bodies and the high value of 
the minerals. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















28 ENGINEERING AND EQUIPMENT 


An analysis of the current conditions in the mining of 
deposits in the northern regions suggests that efficiency 
can be strongly affected by coordination of the construc- 
tion of facilities and the extraction and processing of raw 
materials if these activities are treated as one integrated 
system. The parameters of underground mining should 
include the availability of manpower, transportation, 
industrial and nonindustrial facilities, electric power, 
opening workings, and data on underground mining of 
ore and its transportation to and processing at the 
concentration mill. 


The degree of influence of the peculiar conditions of 
northern territories upon ore field development param- 
eters is expressed in comparisons of these factors and 
their influence on the implementation of deposit devel- 
opment. The negative effect of the northern territory and 
the natural geographical factors are manifested most 
strongly, but social factors, though less sensible, are also 
extremely important. The geological factors play a less 
significant role. In most situations geological and mining 
conditions are no more complicated than in better 
developed regions. Small and large kimberlite deposits, 
in the form of pipes, small gold-ore deposits of a com- 
plicated morphology, vein deposits with different vein 
dip angles, and thick ore zones with steep and low-angle 
dips are found in this area. The diversity of mining 
conditions calls for classifying the deposits into groups 
and developing most effective mining technology for 
each. Inclusion of new fields in operation may require 
initial analysis of development scenarios that would take 
into account the existence or projected infrastructures in 
the area. 


The main idea of this book is to achieve effective 
development of ore deposits in the northern territories 
with due regard for the specific factors of mining and to 
utilize typical relationships for a correct choice of pro- 
duction systems and processes adjusted to the individual 
fields with the maximum possible efficiency. 


The following basic principles are elucidated in this 
book: 


e ore deposits in the northern regions include typical 
groups of smaller and vein deposits, as well as thick 
metalization zones and kimberlite pipes. Extraction 
of minerals from underground in these different types 
of deposits requires different processes and is affected 
by natural geographic, social, and geological factors. 
In order to improve the technology of underground 
mining of valuable ore, it is essential to raise the 
extraction ratio of proven reserves. The choice of the 
development system arrangement can be made by 
using labor productivity as the key criterion. 

¢ in order to improve the efficiency of ore mining, the 
operation of minor ore deposits should be conducted 
with due regard for the stable state of rock outcrops in 
the cryolithozone, which makes it possible to work 
smaller kimberlite pipes by using systems where the 
worked-out space can be easily supported. Small ore 
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deposits with a complicated morphology can be 
worked by combination mining (to the strike or to the 
dip) with large blocks and no internal pillars. 

¢ effective development of thick sloping gold ore zones 
in permafrost areas can be achieved by maximizing 
the extraction of minerals with the aid of mining 
systems which include two-stage chamber excavation 
and subsequent filling with ice-rock material. The 
design parameters of the process should be selected 
depending on the physicomechanical properties of the 
ore, the surrounding rocks and the synthetic layer, the 
temperatures of the rocks and the atmospheric air and 
the stressed-strained state of rocks and the filling. 

¢ development of thick and medium-thickness gold ore 
bodies with steep dips in subpermafrost layers should 
be done with separation of blasted ore and collapsed 
rock using a manmade shield. Flexible roofs of syn- 
thetic fabrics can be formed and easily adapted to the 
outlines of the surrounding rocks. The output param- 
eters can be affected by these structures, making it 
possible to improve the extraction coefficient at the 
level of chamber systems (the permafrost zone) or 
systems with filling of the worked-out space (subper- 
mafrost zone). 

¢ the choice of the development strategy for a deposit 
can be made by using dynamic programming in the 
variation of the state of mineral reserves. By opti- 
mizing the sequence of steps in deposit development, 
it is possible to find an efficient variant for under- 
ground mining of a small kimberlite pipe and its 
initial introduction into operation, or formulate a 
plan for the mining of already discovered or projected 
gold fields scattered over a territory with adjustment 
for existing or future infrastructure in a northern 
territory, make effective choices of priority objects to 
be worked and define the period for transition to 
underground mining in kimberlite fields based on 
economic and ecologic priorities. 


Conclusions 


This monograph provides theoretical and experimental 
foundations for science-based selection of parameters of 
underground mining of ore deposits with due regard for 
the specifics of northern territories. The cost effective- 
ness in the development of gold ore and kimberlite 
deposits, extremely important for the national economy, 
can be raised by taking advantage of available data and 
theoretical models which take into account various facts. 
The following elements are included in the theory for 
selection of mining parameters in northern regions: 


¢ amodel of underground mining of a small kimberlite 
pipe, including a structural stage-by-stage scheme for 
optimization of technological elements of a mine, and 
an algorithm for selection of optimal alternatives, 
introduction of a deposit into operation and develop- 
ment of the surrounding territory; 

¢ a model for development of a quartz-vein deposit 
situated in a perennially frozen rock bed, including 
classification of deposits according to morphological 
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characteristics, technological capabilities for the 
selection of development alternatives, efficient length 
of a block, combination of conventional mining sys- 
tems with stoping and continuous mining, adaptation 
to the conditions of substory excavation and optimi- 
zation of excavation capacity with adjustment for the 
change in the ore quality in the course of transporta- 
tion. 

a model of interaction of two granular media with an 
impermeable contact, which includes the formation 
dynamics of a contact between inhomogeneous 
media, ore extraction with separating and imperme- 
able screens, the effect of ore body thickness, dip and 
hypsometry on the screen efficacy and the screen 
loading in the course of ore extraction and the final 
stage during development of steep and low-angle ore 
bodies. 

a model for development of a thick oblique deposit in 
perennially frozen rocks, including alternatives with 
ice or ice/rock filling of the worked-out space, the 
composition of the filling being frozen and the pro- 
cess of its loading. 

a model describing the variation in the reserves of a 
small ore deposit in the course of its operation. It is a 
set of interconnected models describing the parame- 
ters of the subsystems of construction and operation 
of power supply lines, transportation lines, social and 
cultural facilities, surface and underground compo- 
nents of a gold mining/concentration plant and sce- 
narios with ecological priorities and cost weights. 

a model for development of a technological process 
for the mining of a kimberlite pipe, including descrip- 
tion of variants with open and underground mining 
and the values of technical and economic parameters 
for different development levels, trend models of 
characteristics and optimal paths (strategies) based on 
efficacy criteria and tendencies, favorable intervals 
for transition to underground mining and assessment 
of the economic industrial development. 


These models describe various contributing factors in 
the process of development of mineral deposits in 
northern territories and make it possible to solve various 
practical problems: 


demonstrating the efficiency of technologies of under- 
ground mining of kimberlite pipes using systems with 
open worked-out space; 

building development systems and formulating rec- 
ommendations for mining parameters applicable to 
minor ore fields. 

development and testing of experimental flexible syn- 
thetic roofs and a method for estimating the strength 
of flexible synthetic roofs in ore mining; 

designing new systems for development of ore 
deposits with separating and impermeable roofs; 
formulating recommendations on the parameters for 
development of a thick sloping deposit using ice/rock 
filling; 

creating methods for definition of optimal scenarios 
of the mining of ore deposits in a northern territory 
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using dynamic programming; 

¢ outlining future research areas concerned with the 
choice of optimal scenarios for the development of 
ore fields in the northern regions involving applica- 
tion of dynamic programming to optimization prob- 
lems, specifically: 


1. Developing criteria for evaluation of the industrial 
and technological solutions with new principles of 
economic management. 


2. Developing methods for evaluation of the profit- 
ability of gold ore fields in the northern regions, 
both for existing fields and for projected reserves 
with due regard for the existing or planned infra- 
structure: 


calculating the efficiency and defining the priori- 
ties in the development of all proven minor gold 
ore deposits; 


identifying the northern territories promising for 
geologic exploration in terms of the efficiency of 
development of future fields. 


3. Developing a method for the choice of long-term 
strategy for kimberlite mining with due regard for 
integrated use of underground resources: 


formulating a descriptive deposit development 
model and analyzing the model in terms of 
dynamic programming of the process of complete 
deposit development; 


performing optimization of the dynamic model of 
kimberlite deposit development based on the trend 
function of the basic economic indicators of an 
enterprise; 


based on mathematical modelling, formulating a 
normative model for development of the 
Udachnaya pipe as a way to defining the optimal 
mining strategy covering the entire depth of 
proven reserves; 


formulating recommendations and time schedules 
for transition to underground mining at the Yubi- 
leynaya pipe field. 


Laboratory and field studies of the behavior of the 
flexible synthetic roof in a granular medium described in 
this book were used in the manufacturing of an experi- 
mental batch of flexible synthetic roof materials with a 
total area exceeding 10,000 square meters. Research 
toward creation of resource-saving technology for devel- 
opment of ore deposits in northern territories with 
impermeable screens should be continued in the fol- 
lowing directions: 


¢ establishing the patterns of interaction of inhomoge- 
neous granular media separated by an artificial screen 
in permafrost and subpermafrost conditions of min- 
eral deposits; 
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designing effective and easily installable roof struc- 
tures using state-of-the-art synthetic roofs; 

defining the optimal ore output parameters under 
flexible synthetic roofs in the working of steep ore 
bodies with various thickness; 

making recommendations for the use of flexible roofs 
in various conditions of underground mining of valu- 
able minerals in the northern territories. 
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[FBIS Translated Text} 


As recently reported by “Segodnya”, No 139, 26 Jul 
1994, Russia’s Minatom [Ministry of Atomic Industry] 
is planning to increase the production of uranium for 
nuclear power industry by the year 2005. Just a month 
earlier, during a public relations campaign marking the 
40th anniversary of the first Russian nuclear power 
plant, a lot was said about the immense reserves now 
made available due to the saving of uranium and pluto- 
nium no longer needed for weapons. Special emphasis 
was then placed on the use of plutonium in fast power 
reactors (FR), which was then presented as the main 
argument for the ultimate choice of FR as the most 
promising trend of nuclear power development. 


It would be naive to assume that any festive announce- 
ments of a new power energy strategy would immedi- 
ately be translated into a change of tactic. In that respect, 
one should not be surprised that Minatom is insisting on 
expanding the production of uranium and radioactive 
chemical agents. What is interesting is the question as to 
how much the re-orientation toward FR was dictated by 
ideology (the cutting-off of the industry’s branch repre- 
sented by channel-type reactors because they have been 
compromised in the public mind by the Chernobyl 
nuclear disaster), to what degree this re-orientation 
would be justified by engineering considerations, and 
finally, how realistic is the “new course.” According to 
Evgeniy Adamov, director of the nuclear power indus- 
try’s main design and development outfit—the Scientific 
Research and Design and Development Institute for 
Power Engineering Technology—channel-type reactors 
have an equal, if not a greater right, to existence in the 
future than other alternatives. Between 1986 and 1991, 
Adamov’s institute worked on improvement of these 
technologies in terms of safety. As a result, at their 
current level of development, they are not inferior to any 
other system. On the other hand, in terms of cost 
effectiveness, these reactors are unchallenged leaders all 
over the world. At the same time, significant accomplish- 
ments may be expected in the FR area as well, if it is 
properly organized according to a hierarchy of priorities: 
with safety placed at the top of the list, the waste disposal 
in the second place, and the cost effectiveness and 
competitiveness subordinated to the former two consid- 
erations. 


In terms of safety, the advantages of FR are dramatic: 
the “physics” of these reactors totally rules out the 
possibility of a repetition of the Three Mile Island or 
Chernobyl accidents. With respect to waste disposal, it 
has been proved that, if the industry adopts the scenario 
of transition to fast reactors with overburning of 
actinides, the total radioactivity of the wastes, including 
the level of the biological hazard, will have no noticeable 
impact on the radioactive component of the environ- 
ment. We should emphasize that this scenario would be 
possible only if fast reactors became the dominant 
modality in nuclear power production. 
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Incidentally, in discussions of the “environmental clean- 
liness” of nuclear power industry, the magnitude scale of 
the activity is an extremely important category, and yet 
it is often overlooked, either by accident or by design. 
For instance, the frequent argument in favor of nuclear 
power plants is the assertion that continued burning of 
coal and oil presents an even greater hazard. In this 
context, the global warming is usually mentioned. Yet, 
nuclear power can have a positive effect only if it makes 
up 30 to 40 percent of the world’s power production 
potential. Since today just 4 percent of power is pro- 
duced by nuclear power plants, this consideration has 
little to do with reality. 


Returning to the real prospects of FR in Russia, one 
readily observes that the weak spot of this trend is its 
economic competitiveness. A leading US expert once 
noted that “it is possible to design safe reactors and to 
design reactors that are more cost effective than the 
modern models, but it is hardly possible to combine 
these two features.” This is in fact the principal cause 
why both the Americans and the Europeans have lost 
interest in FR. In Russia, better indicators have been 
achieved: the power produced by FR costs 1.5 times as 
much, as opposed to twice as much for Europe and 
America, as the conventional energy. According to 
Evgeniy Adamov, FR reactors in the past were built to 
meet other objectives, and different engineering solu- 
tions were used. The fast processing of the fuel, the large 
energy release, and the use of sodium, which increased 
the level of hazard, as well as the three protective loops, 
all added to the cost of the plant. Today, different 
solutions are known and practically feasible. 


Theoretically, the availability of weapon plutonium and 
the plutonium extracted from irradiated fuel should 
provide a stimulus for implementing these concepts. 
However, one cannot be 100 percent sure that this 
argument in favor of FR development will not be “‘for- 
gotten” with the same ease as the recently touted calcu- 
lations of how 500 tons of highly enriched weapons grade 
uranium would more than meet all the needs of the 
nuclear power industry. Evgeniy Adamov believes that 
these 500 tons would suffice to produce 6,000 terawatt- 
hours of energy, which could fuel the current share of 
nuclear power production in Russia for 60 years. He 
thinks that deconcentration—the lowering of the radio- 
active content to make the material suitable for power 
plants—“‘is not an overly complicated technology,” 
much less so than what is necessary to process spent 
uranium fuel removed from a reactor. 


Aside from the discrepancies in the interpretation of 
facts, the implementation of FR development also faces 
an objective barrier, which in the end can prove to be the 
decisive factor. The industry lacks funds for embarking 
on a new “major development line”. According to 
Evgeniy Adamov, the effort would require some $10 
billion for 10 years of work. A possible solution, 
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according to him, would be to set up an energy develop- 
ment pool, where Russia’s contribution, aside from 
technological know-how, would include the same 500 
tons of highly enriched uranium and 100 tons of pluto- 
nium (more precisely, the energy equivalent of these 
materials), something that would be within the indus- 
try’s budget. The investment required for such a project 
does not appear to be excessively high, considering that, 
according to data of the fundamental energy forum, in 
order to prevent global environmental effects, the devel- 
oped nations would have to invest annually $125 billion 
in energy production and containment of the environ- 
mental consequences of the development of power pro- 
duction in the world. Although this may sound like a 
persuasive argument, it is highly unlikely that the devel- 
oped nations would be willing to invest in a strategic 
sector of the economy of a potential competitor. Their 
reluctance may be understandable, since the political 
situation in Russia is unstable, to say the least, and the 
leaking of nuclear materials from the country, whatever 
its real magnitude, remains on the list of the Western 
media’s favorite horror stories. 


Vectorial Potential of Field of Slowly Moving 
Bodies in Application to Electrodynamic 
Levitation Problems 


957F0006A Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: ENERGETIKA in Russian No 4 
Jun-Jul 94 (manuscript received 27 Jul 92) pp 130-144 


{Article by G. N. Tsitsikyan, St. Petersburg; UDC 
621.3.01:538.12+538.32] 


[FBIS Abstract]Electrodynamic levitation is examined 
relative to its applications in high-speed surface trans- 
port. After a review of the traditional formulation of the 
problem and the difficulties involved in its solution, a 
simpler formulation is proposed using a different 
approach. The equations for the electromagnetic field in 
the approximation of slowly moving media are written 
relative to the vectorial potential which for the case of 
flat coils with a current is transformed into a two- 
dimensional Fourier transform. The coefficients deter- 
mining the reaction of a medium with a two-layer 
structure are found on the basis of an analogy drawn for 
a fixed medium of the same structure, which consider- 
ably simplifies the research. In addition to the known 
formulas for levitation and braking forces obtained by 
computing the field of reaction of a moving conductor in 
the field of a rectangular circuit with a current, corre- 
sponding formulas also are derived for a circular coil 
with a current. The necessary comparisons are made and 
new results and analytic relations are given. A simple 
way is outlined for obtaining the characteristics corre- 
sponding to transformation to a two-dimensional formu- 
lation of the problem from an examination of the three- 
dimensional problem. Figures 4; references 16: 13 
Russian, 3 Western. 
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Materials for a Walk on Moon; Textile- 
Wood-Coal Briquette Path to Capitalism 


957F0042 Moscow IZOBRETATEL I 
RATSIONALIZATOR in Russian No 10 Oct 94 p 13 


[Article authors not listed] 
[FBIS Translated Text} 


Materials for Walk on Moon 


You will find no address or phone number for this research 
institute in any reference guide. It is only due to conver- 
sion that we have found out that under this supersecret 
roof (the advantage of secrecy is doubtful, but the harm to 
domestic science and technology is obvious) magnificent 
technologies and materials were created which sometimes 
surpassed the global level of technology. 


For example, materials for coupled friction on Soviet 
lunar rovers and other spacecraft. 


Among these materials are alloys; when parts are made 
from these alloys they do not change their geometric 
dimensions under heating or cooling (thermostable 
alloys). There are composite powdered materials with 
polymer, metal, and carbon matrices. There is a con- 
struction ceramic without which the resulting material is 
brittle. There are new powdered materials to manufac- 
ture cutting and stamping tools. 


The ion-plasma technique of applying corrosion- 
resistant and wear-resistant coatings has been further 
developed at the institute. Equipment has been created 
which makes it possible to apply these coatings on very 
thin films, microparts, and on materials and alloys for 
which adhesion was considered impossible. 


Among recent developments are compact capsules to 
convert the powder of stainless steels into parts without 
further mechanical processing. Instead of expensive, 
bulky, complex hydrostatic equipment, cases from artil- 
lery shells and mass-produced equipment from military 
factories are used. 


A new technology for manufacturing highly-durable 
pipes from relatively inexpensive low-all oy steels has 
been created. These pipes can be used to produce poly- 
ethylene, where the pipes work at a pressure of 350-400 
MPa and at temperatures above 300°C. 


New cast aluminum alloys have been created which are 
very durable with a low coefficient of bulk expansion. 
These alloys, in contrast to traditional aluminum alloys, 
weld well. These alloys can be used to manufacture light 
welded metal constructions to replace heavy steel struc- 
tures, even those which rust quickly. These alloys are also 
good for the pistons of internal combustion engines and 
the mirrors of research lasers. These alloys, when they are 
milled into powders, can be used to press precision parts 
for movie and still photography cameras. 
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A special place among the developments of the institute is 
occupied by alloys with very high damping properties. Parts 
made of these alloys, for example, automobile parts, can 
absorb vibrations from several Hertz to one million Hertz. 


New construction materials made from aluminum alloyed 
with boron have an unusually high durability along the 
length of fibers. A load of 100 kg can be suspended from a 
fiber of this material with a cross section of | mm’. 


This is far from a complete list of new technologies and 
materials, and not an end in itself, but rather a means to 
enter the world market with competitive machines, 
instruments, and goods. 


The institute, which was founded in 1912 and which was 
kept secretly away somewhere for the fifty years of its 
existence, is one of the largest scientific centers for 
materials science. World-renowned scientists have 
worked there, for example, Academicians A. A. Baykov, 
L. N. Samarin, N. A. Pavlov, M. N. Karnaukhov, and 
others Today about 3000 persons work at the institute, 
1600 scientific personnel and engineers. The design 
divisions and the laboratories occupy 65,000 m 2, and of 
this figure 23,300 m? is devoted to experimental produc- 
tion, and is equipped with the newest equipment. The 
institute is capable of solving the most complex design 
problems. The basic funding (in 1991 prices) for the 
institute and experimental production is 52 million 
rubles. Each year scientific research work and experi- 
mental design works costs 36-40 million rubles. 


The institute is interested in business contacts with 
domestic and foreign firms, and is offering “know-how” 
and licensing of new technologies. The institute is 
seeking partners to create joint ventures, and there are 
opportunities for a private experimental-production 
base to manufacture key groups of new materials, equip- 
ment, and instruments. 


[Translator’s note: Nowhere does the source document 
mention the name of the institute. } 


Textile-Wood-Coal Briquette Path to Capitalism 


Briquettes are being made using a new ecologically clean 
technology, from bits of coal, wood shavings, and textile 
scraps. 


Where isn’t coal extracted? We extract it, Germany 
extracts it, and no matter if you use the newest tech- 
nology, coal dust makes up about 70% of the extraction. 
It is lost in transport, and it ignites itself, polluting nature 
in the process. Coal dust is made into briquettes (in the 
CIS about 130 million tons a year) but nowhere is there 
a good ecologically clean and highly profitable tech- 
nology for forming briquettes. 


This is because the dust is held together with petroleum 
bitumen or coal, peat, or slate pitch, that is, resins. These 
binders are harmful to the environment during manu- 
facture and when they are burned. Moreover, this bri- 
quette forming process is done at high temperatures, 
which makes production more difficult and increases the 
cost of briquettes. 
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V. Luriy, a doctor of technical sciences heading a team of 
specialists in the area of coal extraction and mineral 
enrichment, has proposed a new technology which is 
inexpensive and virtually harmless because briquettes 
are formed at room temperature. 


The proposed binder is also useful for the environment, 
since it usually enters the soil, in the form of ash, for 
example, and neutralizes nitrates and other poisonous 
chemicals. 


The new technology has another factor which is extremely 
important to us at present. Hardly anyone is prepared to 
introduce even the most progressive technology if it 
requires the development of new equipment. This method 
uses standard briquette forming equipment. A construction 
team of 6-7 persons can, in several weeks, put together the 
standard equipment to form a production line which can 
produce 100,000 tons of briquettes per year (steel vessels 
for the initial materials, dosing apparatus, mixers, a bri- 
quette press, heated driers, transporters). 


It must also be said that the basic principles of this new 
technology have been tested. However, forming briquettes 
from coal at a specific deposit requires some correction of 
the technological process. Coal from several deposits has 
been used to form briquettes under production conditions. 
The briquettes themselves were studied for their mechan- 
ical and thermal durability, fire safety, completeness of 
combustion, and heating capacity. 


The developers are prepared to offer a business plan, 
technical and technological documentation to foreign 
investors. Domestic investors are offered an economic 
justification of the project and participation in the 
creation of a small enterprise to create briquettes from 
coal, coal residue, and other by-products. 


Automated a To Control the Trajectories of 
Oil and Gas Wells 


957F0044 Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA 
in Russian No 5 Sep-Oct 94 (manuscript received 

10 Feb 94) pp 20-26 


[Article by A. D. Belenkiy, V. N. Vasilyev, N. N. Shere 
metyevskiy, Moscow; UDC 531.8] 


[FBIS Abstract] The possibility of creating an automated 
system to control the drilling trajectories of oil and gas 
wells is examined. This type of system requires naviga- 
tion and stabilization monitoring and control to move 
the drilling equipment along a given trajectory. A control 
strategy is constructed with a consideration of limits on 
possible trajectories. The control system uses sensors 
which monitor the Earth’s magnetic and gravity fields 
and gather in formation on the current length of the 
drilling column. The problem of returning the drilling 
equipment to the programmed trajectory after a devia- 
tion is discussed. The drilling equipment uses a deflector 
controlled by an electromechanical drive. Figures 2; 
references 2 (Russian). 
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Simulation of Overloads in Centrifuge Test 
Equipment 

957F0045 Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA in 
Russian No 5 Sep-Oct 94 (manuscript received 

6 Mar 92) pp 43-48 


[Article by V. V. Aleksandrov, G. V. But, Moscow, UDC 
531.8} 


[FBIS Abstract] During flight, pilots experience the effect of 
overloads which change over time. One can use a centrifuge 
type simulator to create an overload which in magnitude 
and direction approximates a real trajectory overload. A 
number of kinematic schemes for centrifuge type simulators 
with different cabin suspensions have been analyzed in the 
press, and the possibility of using these simulators to rec- 
reate trajectory overloads has been analyzed. The problem 
of simulating trajectory overload is reduced to reproduction 
of the overload vector in the simulator in axes associated 
with the pilot’s seat. This can be done in a centrifuge with a 
complete Cardan suspension of the cabin. While the total 
overload vector cannot be reproduced, one can minimize 
the differences between true overloads and simulated over- 
loads. A simulation algorithm is constructed using the 
behavior of the projections of an overload into the subse- 
quent time step. Several very simple kinematic schemes for 
centrifuge simulators are examined to determine the possi- 
bility of simulating individual components of the overload 
vector. Appropriate simulation algorithms are constructed 
and their stability is analyzed. Figures 5; references 2 
(Russian). 


Study of cal High-Speed In id —~y in we 
Asymme a onsidering 
Destruction and rE eer 

957F0046 Moscow IZVESTIYA con YSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA in 
ain No 5, Sep-Oct 94 (signed to press 22 Sep 94) pp 
121-130 


{Article by V. A. Gorelskiy, S. A. Zelepugin, V. F. 
Tolkachev, Tomsk; UDC 539.3] 


[FBIS Translated Text] This paper studies temperature 
effects and the effect of destruction on the process of 
high-speed interaction of metal bodies with flat barriers in 
a range of contact speeds up to 3500 m/s. An experimental 
and theoretical study was conducted on the destruction of 
slabs in the process of dynamic contact with cylindrical 
bodies at contact angles of up to 75°. The kinetics of the 
formation of surface damage and the properties of destruc- 
tion when the slabs are penetrated and in ricocheting were 
studied numerically using the finite elements method in a 
two-dimensional statement using an active kinetic destruc- 
tion model. Graphs are presented which characterize the 
dynamics of projectiles and the evolution of the overall 
energy parameters in the process of interaction. 


1. Introduction. In some cases, correct description of the 
effect of explosive and impact loads on construction 
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materials requires a consideration of thermal effects and 
the effect of destruction on the durability of the 
material.':? In most practical cases the load is asymmet- 
rical; however, up until now most publications have been 
devoted to axisymmetrical problems of high-speed 
impact.*> Various aspects of the problem of destruction 
have been studied theoretically using kinetic models of 
the development of various types of damage in axisym- 
metrical impact.~'° In papers treating asymmetrical 
impact, attention should be focused on the problem of 
ricocheting.''-'* However, in these papers the authors 
mainly confine themselves to a determination of the 
ricochet criteria, and not a full study of the process of 
interaction. A detailed study of the ricochet process'* 
showed that the main load on the barrier in a number of 
cases occured when it was struck with the rear end of the 
ricocheting striker, and not in interaction of the head of 
the striker with the barrier. The picture is further com- 
plicated when elongated strikers are destroyed. 


Reference 16 showed that in high-speed impact at small 
contact angles the back end of the striker is sheared due to 
inertial forces which arise in braking. This separated 
portion of the striker then strikes behind the first crater. If 
the length of the separated part of the striker significantly 
exceeds the diameter, shearing of the back end of this part 
of the striker may be repeated. If there is no ricochet and 
the striker remains intact, at high contact speeds one 
observes stable penetration of the striker into the slab. 


Papers devoted to deep penetration of elongated strikers 
in asymmetrical interaction (in two- and three- 
dimensional statements) make it possible to only 
approximately evaluate the parameters of the process 
due to the level of quantization of the bodies in the 
calculations and due to assumptions used in calculating 
the contact limits.'’:'* Implementation of the conditions 
of merging on the contact surfaces makes it possible to 
perform highly accurate calculations of the initial stage 
of introduction, but only at small approach angles.'*:° A 
more detailed study of three-dimensional destruction of 
strikers in asymmetrical impact was done for the case of 
interaction with a nondeforming barrier.'®?° However, 
the dynamics of many practically important problems of 
asymmetrical impact with a consideration of destruction 
has only been studied in two-dimensional statements. 
References 23 and 24 present the results of studies of the 
destruction of slabs in oblique interaction with several 
high-speed projectiles. Studies of two-dimensional prob- 
lems are of interest in and of themselves, but the solu- 
tions obtained in two-dimensional statements may be 
used as estimates in three-dimensional problems.”° 
However, in the calculations of asymmetrical impact 
done in two- and three-dimensions thus far, thermal 
effects have not been studied. It is clear that a correct 
description of the processes of deformation and destruc- 
tion of bodies in asymmetrical loading must include the 
dependence of material characteristics on temperature. 
This paper numerically models high-speed impact over a 
wide range of contact angles considering the temperature 
fields formed in the interacting bodies. 
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2. Experimental results. Study of the interaction of solid 
bodies with slabs in asymmetrical contact is a complex 
problem in solid state mechanics. Experiments show that 
when the contact angle and thickness of the slab change, the 
character of destruction of the slabs changes substantially. 
However, factors which determine the properties of pene- 
tration of the barrier and crater formation in asymmetrical 
impact, as well as the mechanisms of the formation of 
surface damage have not yet been sufficiently studied. 


Figure 1a shows a photograph of the cross section of a 
crater formed in a steel slab 15 mm thick by a compact 
8x8 mm steel cylinder with a speed of 3185 m/s and a 
contact angle of 30°. The photograph illustrates the 
presence of front and rear striker fragments. The shape 
of the crater shows that part of the striker material 
moving from the left side ricocheted, giving the upper 
half of the front wall of ihe crater a skewed form. The 
lower half of the front wall of the crater and the entire 
rear wall form a crater which tapers slightly inward 
toward the bottom. The photograph can also be used to 
track the effect of the introduced body on the surface 
damage, which can be summarized as follows. Along the 
path of movement of the body there is suppression of the 
frontal destruction which arose earlier. 


Another feature of this crater is the presence on the front 
surface of the slab of an upturned rim along the path of 
the moving body, the formation and preservation of 
which aids in the scattering of the ricocheting part of the 
striker at a large angle. Due to the asymmetry of the 
passage which arises in the slab, one observes a shift in 
the axis of the rear striker fragment along a path relative 
to the axis of symmetry of the front striker fragment end. 
This shift is especially distinct in Fig. 1b, which shows a 
cross section of a crater which retains the tracks of the 
front striker fragment along both sides of the striker. 
This photograph is a cross section of a crater formed in 
a steel slab 10 mm during the impact of a 8x8 mm 
cylinder at a speed of 3450 m/s at an approach angle of 
30°. The crater in this case has a shape which is close to 
symmetrical. The main feature determined by the direc- 
tion of motion of the striker is the shift in the zone of 
damage caused by the rear striker fragment in the 
direction of movement of the striker relative to the 
region of the front fragment. 


Experiments conducted for a wide range of contact 
angles show that when the contact angle rises above 45°, 
fragmentation damage is not observed near the front 
surface. The rear striker fragment is still formed. A 
complete ricochet of the striker with the absence of 
noticeable damage in the surface regions occurs at a 
contact angle of 60° or higher. Horizontal cross sections 
of the crater in this case are ellipses, and their major axes 
are oriented in the direction of movement. At a contact 
angle of 75° the crater changes shape and becomes a 
cone, the vertex of which corresponds to the point of 
initial contact, which changes into an ellipsoid. In order 
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Figure 1. 





to understand the kinetics of formation of surface 
damage and the properties of penetration of slabs in 
asymmetrical interaction, numerical calculations were 
done using the finite elements method. 


3. Calculation method. This paper uses a model of a 
damaged medium characterized by the presence of 
microcavities (pores, cracks).°° The total volume of the 
medium W is comprised of the undamaged part of the 
medium, which occupies volume HW’. and which is char- 
acterized by a density p. and microcavities occupying 
volume W, in which the density 1s assumed to be zero. 


p= _ p(u,,, + uv, .) 
pv, = Su, s, + Si. ~“F . 


pE = Pp/p + 5%, «, + Sp ., +58, (4, t % .) 


The average density of the damaged medium is associ- 
ated with introduced parameters according to the for- 
mula p = p.W_/W. The degree of damage to the medium 
is characterized, as in Ref. 27, by the specific volume of 
cracks V; = W,/(W). The system of equations 
describing the nonstationary adiabatic movements of a 
compressible medium, considering the development and 
accumulation of microdamage for the case of two- 
dimensional symmetry, consists of equations for conti- 
nuity, movement, energy, and changes in the specific 
volume of cracks 


(3.1) 
(3.2) 
(3.3) 
(3.4) 


v,=Ofor IP1 <P* or (P.>P*and V,=0), P* = P,V,/(V, + V) 


V, = -sign (P.)K,(|P.| — P*)(V, + V;) for P.<—P* Of (P.> P* a V,>0) 


(3.5) 
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Here x,, X, are the coordinates relative to the first (horizontal) and second (vertical) axis; S,,, 5,2, S,, are components 
of the stress deviator, v,, v, are the components of the velocity vector, E is the specific internal energy, P, P. is the 
average pressure and pressure in the bulk component of matter, V,, V2 P,, K, are experimentally defined material 
constants. 


Modeling of destruction is done with a kinetic model of active destruction and defines the growth of microcracks, the 
continuously changing properties of the material, and the resulting relaxation of stresses. The pressure in the 
undamaged material is a function of the specific volume, internal energy, and specific volume of cracks 


P. = pets + pea? [1 - 4q/2 + 2(b — 1) 1p? + pyatl2 (1 — o/2) (6 — 1) + 
+3(b- 1) + YepeE, p = Ve/(V— Vz) - 1 (3.6) 


where y, is Grineisen’s coefficient, V, and V are the initial and current specific volumes, and a and 6 are constants 
from Hugoniot’s adiabat, which is described by the linear equation”*: 2°: 


where D is the speed of the shock wave, and u is the mass speed of matter behind the shock wave. The average pressure 
in the damaged medium is defined by the formula P = P./.. The constants of the stress deviator are found from the 
equations 


2G(u,,., + p/3p) = Sj + AS, (3.8) 
2G(v, ,, + p/3p) = Sz, + AS, 
26(6/3p) = 54+ Sy, 2G(u,,, + %,.) = Sat Sn 


The parameter A = 0 in elastic deformation, and when there is plastic deformation (A = 0) it is defined with Mises 
fluidity condition 


S? + S3 + Sj = 20°/3 (3.9) 


In Eqs. (3.8) and (3.9) G is the shear modulus, S,, S,, S; are the main components of the stress deviator, o is the 
dynamic limit of fluidity, and the superscript dot indicates a Jaumann derivative. The shear modulus and the dynamic 
limit of fluidity are defined by the equations: 

G = G,[1 + cP/(1 + p)? + A(T — 300) JV,/(Vp + V;) for TST, ; 

G=0 for T>T, (3.10) 

6 = 6,[1 + cP/(1 +p)? + A(T — 300) (1 - V,/V,) for TST a V,S V, 


6=0 Be T>T, or V,>V, 


Here T,,, is the melting temperature of the material, c, h, V;, V, are experimentally determined material constants. The 
temperature is calculated as in Ref. 29: 


T = (E - E,)/c, = [E -— E, - Ep — (-E, + Ey’ - (E, — 2E, + &) p’ - 

— (-— E, + 3E, — 3E, + Ep‘ I/c, (3.11) 
E, = —300c,, E, = yeEy, E, = (@ + GE,)/2 | 

E, = (4ba* + GE,)/16, E, = (—2y_ba® + 18b%a* + E,)/24 
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where c, is the specific thermal capacity, and E,, is the cold component of the specific internal energy. 


Let us examine the problem of the interaction of a compact steel projectile occupying region D, with a slab occupying 
ion D, in 2 two-dimensional statement with an arbitrary contact angle do. For the equations above (Eqs. 
(3.1)-(3.11)) the problem is stated with initial (¢ = 0) limit conditions given at the surfaces. The initial conditions have 


the form 
S,, (0, X,) %) = Sy (0, % %) = Sss (0, x, X_) = S,2 (0, x,, *) = 
= P (0, x, X,) = E (0, %) = Vz (0, %, %) = 0 ((x, x) € DU Dy) 
¥, (0, X;, X) = Up COS A (4, X,) € D) 
v, (0, X,, X) = tp Sin a ((x,, x) © D,) 


¥, (0, & x,) aad ¥,(0, Xs X,) =( (x, x) € D,) 


On free surfaces the following equation is satisfied: 7,, sides of the striker by time 4 ps then behave as follows. 
= Ty = 0. On the contact surface between the striker and The front destruction zone remains localized to the 
the slab the conditions of ideal slipping are realized inthe surface layer and extends along the path of motion of the 
equations, Tyy* = Tyn. Ty’ = Ty, Vy’ = Vy. Here N striker. The rear destruction zone, on the contrary, 
is a unit vector normal to the surface at the examined  €Xtends deep into the slab. This shows that at a contact 
point, t is a unit vector tangent to the surface at this angle of 60° the destruction in the slab in back of the 
point, Tx, is a force vector in the area with normal N, v striker after 10 ps is due to inertial spreading. Thus, a 
is the velocity vector. The subscripts on vectors T,, and Puncture is formed in the slab due to inertial spreading, 
v indicate projections into the corresponding basis  °V¢? though the striker, as the calculation shows, rico- 
vector, the plus indicates the values of parameters in the | Chets completely. 

material at the upper limit of the contact surface, and the 
minus indicates the same for the lower limit. 














The equations used to solve this problem using the finite 
elements method are presented in Refs. 15 and 24. 


4. Calculations. The calculations modeled the interaction 
of a steel projectile with a cross section of 8x8 mm with [ s 
a steel slab 10 mm thick. The following values of the | 

material constants were used: p, = 7800 kg/m’, G, = 79 
GPa, 6, = 0.87 GPa, a = 4400 m/s, b= 1.55, ¥9 = 1.91, c, 
= 446.7 J/kg K, T7,,, = 1809 K, AH,, = 277 kJ/kg, c = 206 
GPa", h = -1.6x10% K"', P, = -1.5 GPa, V, = 9.2x10° 
m°/kg, V2 = 5.7x10°’ m°/kg, V; = 2.56x10°> m°/kg, V, = 
6.41x10° m?/kg, K, = 0.52 m s /kg. : 


The calculations were done for the case of two- 
dimensional symmetry in the range of contact angles 
from 15° to 60°. 


The results of the calculation of the interaction of a metal 
cylinder with a slab at a contact angle of 60° and an Se J TT 



































impact speed of 3500 m/s are shown in Fig. 2. The 
calculated chronograms of the process correspond to 
times 2, 8, and 14 ys and indicate a complete ricochet of 
the striker, which is also observed in the experiment. The 

distributions of changes in the specific volume of cracks bie 7/4 
are shown at times 4.8 and 14 ys. The figures show that 
the intensity of impact-wave processes in the slab in this 















































case is insufficient for fragmentation damage to arise in SZ Ly 
it. It follows from the calculations that destruction in the 
slab is mainly due to large deformations caused by the Figure 2. 





striker. The destruction zones, which are formed on both 
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Another puncture mechanism is realized at an approach 
angle of 15°. Figure 3 shows chronograms of the process 
of interaction of a striker with a steel barrier 10 mm 
thick at a speed of 3500 m/s at times 2 and 14 ys and the 
distribution of isolines of the specific volume of cracks at 
times 4.8 and 14 ys. It follows from the figure that in this 
case the material of the striker virtually completely 
penetrates into the space behind the barrier. Puncturing 
of the barrier in this case is dominated by fragmentation 
destruction, which agrees with the photographs in Fig. !. 


The calculated distributions of isolines of the specific 
volume of cracks shown in Fig. 3 show that by 14 us, 
when the main part of the striker has passed beyond the 
line of the rear surface of the barrier, which corresponds 
to the initial time, regions of front and rear fragment are 
formed in the barrier. The region of the rear fragment is 
displaced along the path of motion of the striker. The 
total depth of fragmentation destruction is approxi- 
mately half the thickness of the slab, which indicates the 
significant development of fragmentation phenomena 
and their large contribution to the puncture mechanism 
in slabs of the examined thickness. 


The effect of temperature on the character of interaction 
of solid bodies in asymmetrical high-speed impact can be 
evaluated in Fig. 4. The distributions of isolines of 
temperature in the barrier at times 2, 8, and 14 ps are 
given for impact angles of 15°(a) and 60° (b). The first 
isoline corresponds to a temperature of 309 K, and the 
interval of temperatures between neighboring isolines is 
150 K. The rate of approach of the striker in this case was 
3500 m/s. It follows from the calculations that at an 
approach angle of 15° one can isolate two heating factors 
for the barrier material. The increase in temperature 
occurs due to heating caused by the impact wave. This 
factor is decisive in the first few microseconds after the 
beginning of the interaction. Afterwards, the increase in 
temperature is due to the release of energy in the process 
of intense barrier deformation. It is clear from the figure 
that the region of high temperatures is in the surface 
layer. At an approach angle of 15° the center of the region 
of highest temperatures remains in place and propagates 
over time. At an approach angle of 60° one observes a 
shift in the center of the zone of maximum temperatures 
along the front surface along the path of motion of the 
striker. 


The calculations show that in both cases regions arise in 
the surface layer of the slab where the temperature 
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Figure 3. 





reaches the melting point. The shifting of the center of 
the melting region along the path of motion of the striker 
at an approach angle of 60° indicates that the intense 
deformation of the barrier is the key factor in its heating. 
Overall, the heating of the barrier in an impact at an 
angle of 15° is more significant, but even at an approach 
angle of 60° the temperatures directly beneath the striker 
at the middle surface exceed 800 K after 10 ys, and this 
indicates the necessity of considering the temperature 
factor E (kJ/m) in the calculations. 


The dynamics of the change in energy parameters E 
(kJ/m) in the process of interaction in a wide range of 
contact angles is illustrated in Fig. 5. Curves 1, 2, and 3 
describe the change in the kinetic energy of the slab at an 
impact speed of 3500 m/s and approach angles of 15°, 
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30°, and 60° (¢, ys). Curve 4 corresponds to a speed of 
1800 m/s and an approach angle of 30°. Curves 5-8 in an 
analogous sequence show the dependence of the internal 
energy of the barrier on time for the same parameters. 
Curves 5 and 6 exhibit characteristic regions of rapid 
increase followed by a drop in the internal energy of the 
barrier due to the discharging of the barrier material, in 
which the impact-wave loading in the initial moments 
leads to an accumulation of internal energy due to the 
formation of areas of high pressure. 
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At an approach angle of 60° (curve 7) the dependence of 
internal energy on time is monotonic, which indicates the 
indistinct nature of impact-wave processes in this case. At 
a contact speed of 1800 m/s and an approach angle of 30° 
(curve 8) the impact-wave stage of loading still occurs, 
although it is less distinct than in curve 6, which corre- 
sponds to 3500 m/s at the same contact angle of 30°. 


Curves | and 2 indicate that at contact angles of up to 
30° and approach speeds of 3500 m/s, the energy of the 
striker in the first 4 ys is mainly converted to the kinetic 
energy of the barrier. When the kinetic energy reaches a 
maximum it is nearly a factor of three higher than the 
internal energy in the barrier. At a contact angle of 60° 
the kinetic and internal energy values in the barrier are 
close in the first 20 ps; subsequently the internal energy 
continues to increase while kinetic energy decreases 
monotonically. 


In the case of an impact speed of 1800 m/s the values for 
kinetic and internal energy have the closest values, while 
the values of internal energy after 10 ps exceed the 
corresponding kinetic energy values. 


Characteristics of the movement of the striker in asym- 
metrical impact are illustrated by the graphs in Fig. 6. 
Curves 1, 2, and 3 show the changes in angle a° of the 
velocity vector of the center of mass of a striker inter- 
acting with a barrier at a speed of 3500 m/s at contact 
angles of 15°, 30° and 60° respectively. Curve 4 corre- 
sponds to a contact speed of 1800 m/s and an approach 
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angle of 1800 m/s [source text erro]. The calculations 
show that in the first 4 ps all of these curves behave the 
same: the vector of the angle of velocity of the center of 
mass monotonically increases. The above sequences of 
parameters are used in curves 5-8 which describe the 
change in velocity of the center of mass of strikers v (m/s) 
for the same parameters of interaction. These curves 
show that the first stage, when the tendency of all strikers 
to ricochet is maximal, corresponds to the period of 



































greatest braking of the strikers. 
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The calculations show that at an approach angle of 60° the 
angle of the velocity vector of the center of mass of the 
striker exceeds 90°, even after 7 ps, and continues to 
increase to 120°. This indicates that the main mass of the 
striker as it ricochets forms a scattering angle of 30° from 
the surface of the barrier. It follows from analysis of the 
calculations, the results of which are shown in Fig. 6, that 
the tendency to ricochet increases as the angle of contact 
increases, and decreases as the velocity of impact 
decreases. 


Thus, the studies done here show that at impact speeds 
on the order of 3000 m/s ard at contact angles of up to 
45° fragmentation destruction plays a substantial role in 
perforation of the slabs. This destruction arises in sur- 
face regions. it follows from the calculations that tem- 
perature values close to the melting temperature begin to 
arise in the barrier even at contact speeds of 1800 m/s. It 
is shown that the most characteristic feature of destruc- 
tion in asymmetrical impact is manifested as the 
shearing of the fragment, which separates from the rear 
surface of the barrier relative to the hole formed on the 
front surface. The dominant role of impact-wave effects 
in the formation of surface destruction in the range of 
contact angles up to 45° is manifested in the axial 
symmetry of the destruction zones formed there. It is 
shown that at contact angles greater than 60° the strikers 
ricochet, and the dominant role in the formation of 
destruction zones and melting is played by deformation. 


References 


1. V. A. Gorelskiy, S. A. Zelepugin, I. Ye. Khorev, 
“Study of the Effect of Temperature Effects in 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-95-006 


13 February 1995 


10. 


12. 


Impact-Wave Loading of Solid Bodies” Detonatsiya. 
materialy [X Vsesoyuznogo simpoziuma po goreniyu 
i vzryvu [Detonation. Materials of the Ninth All- 
Union Symposium on Combustion and Explosion] 

vka: OIKhF, USSR Academy of Sci- 
ences, 1989 pp 82-84, 159-161. 


. V. A. Gorelskiy, S. A. Zelepugin, “Rheological and 


Thermal Effects in a High-Energy Pulse Effect on a 
Slab of Fluoropolymer” Reofizika i teplofizika 
neravnovesnykh sistem. Materialy Mezhdunarodnoy 
shkoly-seminara. Chast 2. [Rheophysics and Thermal 
Physics of Nonequilibrium Systems. Materials of the 
International School-Seminar. Part 2] Minsk: Institute 
of Heat and Mass Exchange, Belorusian SSR Academy 
of Sciences, 1991 pp 110-113. 


. A. B. Yefimov, V. V. Zuyev, V. P. Mayboroda, A. V. 


Malashkin, “ ic Destruction of Protective Bar- 
riers” IZV. AN SSSR. MTT No 3, 1991 pp 82-92. 


. V. N. Aptukov, G. I. Petrukhin, A. A. Pozdeyev, 


“Optimal Braking of a Solid Body by an Inhomoge- 
neous Slab in Impact at a Normal” IZV. AN SSSR. 
MTT No I, 1985 pp 165-170. 


. M. L. Wilkins, “Mechanics of Penetration and Per- 


foration” INT. J. ENG. SCIENCE Vol 16 No 11, 
1978 pp 793-807. 


. I. Ye. Khorev, V. A. Gorelskiy, ““Numerical Mod- 


eling of Fragment Destruction in Axisymmetrical 
Interaction of Solid Bodies” Detonatsiya. Materialy 
2 Vsesoyuznogo soveshchaniya po detonatsii [Deto- 
nation: Materials of the Second All-Union Confer- 
ence on Detonation] Chernogolovka: OIKhF, USSR 
Academy of Sciences, 1981 pp 149-153. 


. A. I. Glushko, “Numerical Solution of the Problem 


of Collision of Cylindrical Bars Considering the 
Accumulation of Micropores” IZV. AN SSSR. MTT 
No 4, 1981 pp 115-124. 


. A.N. Ruzanov, “Numerical Study of Relative Dura- 


bility Considering Microdamage” IZV. AN SSSR. 
MTT No 5, 1984 pp 109-115. 


. I. Ye. Khorev, V. A. Gorelskiy, “The Axisymmet- 


rical Fragment in Problems of Wide-Range Interac- 
tion of Solid Bodies” DOKL. AN SSSR. Vol 271 No 
3, 1983 pp 623-626. 


A. N. Dremin, I. Ye. Khorev, V. A. Gorelskiy, V. F. 
Tolkachev, ‘“‘Kinetic Mechanisms of Frontal 
Destruction of Slabs’ DOKL. AN SSSR Vol 290 No 
4, 1986 pp 848-852. 


“The Ricochet of a High Speed Long Rod Projec- 
tile” J. PHYS. D: APPL. PHYS. Vol 12 No 11, 1979 
pp 1825-1829. 


W. Johnson, A. K. Sengupta, S. K. Ghosh, “High 
Velocity Oblique Impact and Ricochet Mainly of 


13. 


14. 


15. 


16. 


17. 


19. 


20. 


21. 


22. 


23. 


24. 


ENGINEERING AND EQUIPMENT 41 


Long Projectiles: An Overview” INT. J. MECH. 
SCI. Vol 24 No 7, 1982 pp 425-436. 


A. B. Kiselev, “Numerical Modeling of the Ricochet 
of a Rigid Striker from an Elastic-Plastic Barrier in 
the Three-DImensional Case” Mekhanika deformir- 
uyemykh sred [Mechanics of Deformable Media] 
Moscow: Izd-vo MGU, 1985 pp 94-98. 


G. M. Bulantsev, A. I. Korneyev, A. P. Nikolayev, 
“On Ricocheting upon Impact” IZV. AN SSSR. 
MTT No 2, 1985 pp 138-142. 


V. A. Gorelskiy, I. Ye. Khorev, N. T. Yugov, 
“Dynamics of the Three-Dimensional Process of 
Asymmetrical Interaction of Deformable Bodies 
with a Rigid Wall” PMTF No 4, 1985 pp 112-118. 


V. A. Gorelskiy, I. Ye. Khorev, N. T. Yugov, “Fea- 
tures of the Destruction of Cylinders in Asymmet- 
rical Interaction with a Rigid Wall” IZV. AN SSSR. 
MTT No 6, 1986 pp 135-139. 


G. R. Johnson,“*Status of EPIC Codes, Material Char- 
acterization and New Computing Concepts at Honey- 
well” LECT. NOTES ENG. Vol 3, 1983 pp 24-35. 


T. Belytschko, J. I. Lin, “A Three-Dimensional 
Impact Penetration Algorithm with Erosion” COM- 
PUT. AND STRUCT. Vol 25 No 1, 1987 pp 95-104. 


G. R. Johnson, “High Velocity Impact Calculation 
in Three Dimensions” J. APPL. MECH. Vol 44 No 
1, 1977 pp 95-100. 


V. A. Gorelskiy, I. Ye. Khorev, N. T. Yugov. 
“Numerical Study of Three-Dimensional Problems 
of the Introduction and Destruction of Cylinders in 
Asymmetrical Loading” FIZIKA GORENTYA I 
VZRYVA No 1, 1987 pp 71-74. 


A. N. Dremin, I. Ye. Khorev, V. A. Gorelskiy, N. T. 
Yugov, “Numerical Study of Three-Dimensional 
Problems of the Destruction of Cylindrical Bodies in 
Asymmetrical Dynamic Contact” DOKL. AN SSSR 
Vol 288 No 6, 1986 pp 1331-1334. 


I. Ye. Khorev, V. A. Gorelskiy, S. A. Zelepugin, V. 
F. Tolkachev, “Study of the Deformation and 
Kinetics of Destruction of Contacting Bodies in 
Asymmetrical Dynamic Interaction’ FIZIKA 
GORENIYA I VZRYVA No 5, 1983 pp 119-123. 


V. A. Gorelskiy, S. A. Zelepugin, I. Ye. Khorev, 
“Properties of the Destruction of a Slab in the 
Introduction of Two Converging Projectiles” /V 
Vsesoyuznoye soveshchaniye po detonatsii. Doklady. 
T. 2Reports. Vol 2] Chernogolovka: OIKhF, AN 

SSSR, 1988 pp 160-165. 


I. Ye. Khorev, V. A. Gorelskiy, S. A. Zelepugin, 
“Study of Relaxation Effects in a Slab in Synchro- 
nous Contact of Two Projectiles with It” PRIKL. 
MEKnh. Vol 25 No 6, 1989 pp 42-48. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















48 ENGINEERING AND EQUIPMENT 


25. W. T. Brown, “Numerical Modeling of Oblique 
Hypervelocity Impact using Two-Dimensional 
Plane Strain Models” Shock Waves Condens. Matter 
Conf. Menlo Park, CA 23-25 Jun 1981 pp 529-533. 


26. L. Seaman, D. R. Curran, D. A. Shokey, “Compu- 
tational Models for Ductile and Brittle Fracture” J. 
APPL. PHYS. Vol 47 No 11, 1976 pp 4814-4826. 


27. G. I. Kanel, V. V. Shcherban, “Plastic Deformation 
and Fragment Destruction of “Armko” Iron in a 
Shock Wave” FIZIKA GORENITYA I VZRYVA Vol 
5 No 4, 1980 pp 93-103. 


28. L. V. Altshuler, “Use of Shock Waves in High 
Pressure Physics” UFN Vol 85 No 2, 1965 pp 
197-258. 


29. W. H. Gust, “High Impact Deformation of Metal 
Cylinder at Elevated Temperatures” J. APPL. 
PHYS. Vol 53 No 5, 1982 pp 3566-3575. 


Prospects for Using Liquid Neon in Science and 
Technology 


957F0050A Moscow AVIOMATIZATSIYA I 
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[Article by A. B. Fradkov; UDC 536.483] 
FBIS Translated Text} 


Introduction 


Very low, so-called cryogenic temperatures (all temper- 
atures below 120 K are commonly referred to as cryo- 
genic) and products obtained on their basis have enjoyed 
increasingly wider use in the last decades in scientific 
research and new technological developments. 


The continually growing interest toward cryogenic tem- 
peratures is associated primarily with their great influence 
upon the properties and state of all substances, with the 
significance of this influence increasing with lower tem- 
peratures. Consequently cryogenic temperatures offer 
unique possibilities for deep study of the properties of 
matter and for detection of new phenomena and effects in 
it, concealed at ordinary temperatures by thermal molec- 
ular motion. It is precisely at cryogenic temperatures that 
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remarkable phenomena were discovered, such as super- 
conductivity and superfluidity, the Josephson and Moss- 
bauer effects, and other phenomena having not only 
technical but also great practical significance. 


Utilization of the properties of matter at cryogenic 
temperatures makes it possible to carry out fundamen- 
tally new production processes (for example on the basis 
of superconductivity), or to noticeably improve already 
known ones (for example, isotope separation, gas scrub- 
bing etc.). 


Practical cooling of any objects below ambient temper- 
ature is done most conveniently using liquids, because 
the coefficient of heat transfer from a liquid to a solid is 
highest and most stable. At cryogenic temperatures liq- 
uefied gases serve as such liquids—nitrogen, hydrogen, 
helium, oxygen and others boiling at a temperature 
below 120 K. 


Liquid nitrogen and helium are used most often today as 
cryogenic agents, because liquid hydrogen and oxygen 
require special safety measures due to their chemical 
reactivity and explosiveness. 


One shortcoming of liquid nitrogen as a cryogenic agent 
is its relatively high boiling point (nitrogen freezes at 63 
K), while that of liquid helium is its very low heat of 
evaporation and high cost (the cost of a liter of liquid 
helium is hundreds of times greater than the cost of a 
liter of liquid nitrogen). 


However, there is one other cryogenic agent, namely 
liquid neon, that possesses excellent cooling characteris- 
tics and is able to compete successfully in a large number 
of applications with traditional cryogenic liquids. 


Properties of Liquid Neon 

Neon is a monatomic, inert, colorless and odorless gas 
with an atomic mass of 20.183 and a density under 
normal conditions of 0.9 kg/m*. In air—the sole source 
of neon—its concentration by volume is relatively small, 
being only 1.8x10°° percent; however, the total reserve of 
neon in Earth’s atmosphere is sufficiently large, and it is 
estimated at 63.5x10° tonnes. Neon begins to transform 
into a liquid at 44.4 K (the critical point), and it freezes 
at 24.55 K (the triple point). 


The characteristics of liquid neon are presented in the 
table in comparison with the other most widely used 
cryogenic liquids [1]. 


























Cryogenic Agent Normal Boiling Liquid Density, gm/ Heat of Evarer"‘ ‘ea, Practical Energy Con- Temperature |aterval 

Poimt, K Vite kJ’ empires fer | hgwefac of Liquid State. K 
tien, k Wr/liter 

Liquid nitrogen 77.3 808 i, 1-1.5 126-63 

Liquid hydrogen 20.4 71 32 1.5-3 33-14 

Liquid helium 4.2 125 2.6 4 5.20 

Liquid neon 27.2 1206 103 3-3.45 44.4-24.5 

Liquid oxygen 90.2 1136 240 1.2-1.7 154-55 
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Liquid neon has a large number of advantages over 
hydrogen and helium as a cryogenic agent, of which the 
following are the most significant: high heat of evapora- 
tion per unit volume of liquid (3.2 times higher than for 
hydrogen and almost 40 times higher than for helium); 
longer storage time under identical conditions; simpler 
procedures of liquefaction and use. Liquid neon is 
devoid of specific phenomena making its use difficult— 
ones like spontaneous ortho-para conversion, which 
occurs in ordinary liquid hydrogen, or the appearance of 
a superfluid film in liquid helium during evacuation. 
Heat released upon ortho-para conversion hastens evap- 
oration of liquid hydrogen, while the superfluid film of 
liquid helium promotes its escape along the walls of the 
equipment. Use of liquid hydrogen is also complicated 
by the explosiveness of gaseous mixtures of hydrogen 
and air, while oxygen is an active oxidizer and is dan- 
gerous in fire respects. On the other hand as with 
nitrogen and helium, liquid neon is chemically inert, and 
it does not evoke any special difficulties in its use. The 
sole obstacle to wide use of liquid neon in science and 
technology today is the high arbitrarily set cost of the gas, 
associated chiefly with the very low volume in which it is 
produced. Gaseous neon is obtained as a by-product in 
industrial production of oxygen and nitrogen from air. In 
most cases the neon helium mixture that is currently 
accumulated in air separating devices without con- 
densing is simply discarded into the atmosphere, so as 
not to make the main process difficult. Installation of 
simple additional items of equipment on large air sepa- 
rating units (processing tens of thousands of cubic meters 
of air per hour) could permit organization of the acqui- 
sition of neon in sufficient quantities and at fully accept- 
able prices. This has already been done with some air 
separating units in series production, and the practice 
has been perfected practically completely. Thus, a KT- 
70M unit produces up to 4 m? of neon-helium mixture 
per hour. 


Acquisition, Storage and Use of Liquid Neon 
Neon may be liquefied by several means [1]: 


e throttling of initially compressed gas utilizing the 
Joule-Thomson effect; 

¢ expansion of compressed gas in a special machine— 
an expansion engine; 

e using any cryogenic refrigerator generating cold at a 
temperature of 30-20 K. 


The first method (a cold cycle employing throttling), 
which is distinguished by simplicity of design and 
dependability of operation, is best suited for acquisition 
of liquid neon in not very large quantities (10-100 
liters/hr). It is used by most neon liquefiers presently in 
operation. Liquefying neon in larger quantities is recom- 
mended using expansion engines, which require lower 
relative energy outlays. Occasional acquisition of small 
quantities of liquid neon (around several liters) is pos- 
sible with self-contained cryogenic refrigerators, or with 
the use of liquid hydrogen [2]. 
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Because the inversion temperature of the Joule- 
Thomson effect of neon is in the vicinity of 230 K 
(significantly below room temperature), its liquefaction 
by the throttling method ily requires prelimi- 
nary cooling of compressed neon by another cryogenic 
agent below this temperature. The best cryogenic agent 
for this preliminary cooling is liquid nitrogen. 

The simplest system of a neon liquefier employing 
throttling is shown in the figure. It is similar to the 
substantially developed systems for liquefying hydrogen, 
and it consists of the following units: two heat 
exchangers (a “hot” and a “cold” zone), a liquid nitrogen 
vat, a throttling valve, and a liquid collector. 


The optimum compression pressure of neon prior to 
entry into the liquefier is 15-20 MPa (150-200 atm). The 
coefficient of liquefaction in such devices may attain 
0.35 (higher than for hydrogen)—that is, over a third of 
the quantity of compressed neon goes into liquid form. 
Liquid nitrogen is fed into the liquefier from the outside, 
and it boils in the nitrogen vat, usually under rarefaction 
created by an ordinary mechanical vacuum pump. 
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Neon Liquefaction by Gas Throttling 
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lector, 9—Ne drain 





Liquid neon is stored and transported in standard type 
STG containers manufactured by industrial firms for 
liquid helium and hydrogen. Liquid helium can be 
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stored in containers (with a 10-100 liter capacity) until 
complete vaporization for 2.5-3.5 months, normal liquid 
hydrogen can be stored for 1-1.5 months, liquid para- 
hydrogen can be stored for around 9 months, while 
liquid neon can be stored for over 1.5 years. 

Objects may be investigated in liquid neon in cryostats 
without their additional cooling by liquid nitrogen, as is 
necessary in the case of work with liquid helium. Use of 
liquid neon in place of liquid hydrogen makes it possible 
to increase the time of continuous work by several times 
without adding more cryogenic agent. 


Owing to the high density and significant heat of evap- 
oration, transfer of neon from one container to another 
by a siphon and filling of cryostats with liquid do not 
evoke any difficulty. 


In the case of vacuum pumping, neon solidifies quickiy, 
because its temperature at the triple point is around 2.7 
degrees below the normal boiling point, while vapor 
pressure is equal to 323.5 mm Hg. Utilization of neon’s 
heat of fusion increases the quantity of low-temperature 
cold contaixed in it by 20 percent. 


Conclusion 


Neon is the best resource for low-temperature cooling of 
all objects in the interval of cryogenic temperatures from 
44 to 24 K in relation to all physical characteristics. In 
addition to expansion of its use in scientific research and 
in experimental devices, there are especially good pros- 
pects for using liquid neon to cool superconducting 
devices [3]. The discovery of high-temperature supercon- 
ductivity in 1986 led to the creation of an entire class of 
materials with critical temperatures of superconducting 
transition of 120 K and higher. This makes it possible to 
use cheap liquid nitrogen in place of expensive liquid 
helium to cool such superconducting devices. However, 
all high-temperature superconductors known today are 
inferior in their physical and technological indicators to 
traditional superconductors cooled with liquid helium. 
High-temperature superconductors for which nitrogen 
cooling is sufficient are too brittle and too difficult to 
work, they do not admit large currents, and their super- 
conducting properties are insufficiently stable over time. 
Consequently their use is presently limited to weak- 
current devices—magnetometers, switches etc. A consid- 
erable amount of time will still be needed to surmount 
the shortcomings of today’s high-temperature supercon- 
ductors before they are able to compete with materials 
employed now in the manufacture of large magnets 
(niobium-titanium, niobium-tin etc.) and possessing 
critical temperatures of superconducting transition 
down to 24 K. 


However, we can hope that owing to intensive growth of 
superconductivity research evoked by discovery of high- 
temperature superconductors, in the very near future 
materials will be created possessing the needed physical 
and technological properties at temperatures below 
nitrogen but significantly higher than helium—that is, at 
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neon temperatures. This will lead to an abrupt increase 
in the demand for liquid neon. 


Thus there are grounds for believing that use of liquid 
neon will grow from one year to the next, and that in the 
future it may become the second most widely used 
cryogenic liquid (after liquid nitrogen). 
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Reasons for Failure and Ways oi Increasing the 
Reliability of the Collectors of Atomic Power 
Plant Steam Generators 


957F0051 Moscow TYAZHELOYE 
MASHINOSTROYENIYE in Russian 
No 8 Aug 1994 pp 7-9 


[Article by B. Ya. Mazurovskiy, V. S. Opara, L. Yu. 
Demidenko, Institute of Pulse Processes and Technolo- 
gies, Ukrainian Academy of Sciences; UDC 
621.791.044.4:669} 


[FBIS Abstract] A number of failures in steam generators 
at Ukrainian atomic power plants led researchers to 
discover that the later the generator was manufactured, 
the shorter its lifespan was. From 1978 to !988 it 
decreased by a factor of four. Team generators manufac- 
tured after 1986 had a lifespan shorter than the guaran- 
teed lifespan of two years. The reason was intensification 
of the pressing of pipes with explosive charges and an 
increase in the number of charges used at one time (from 
60 to 400 or more). This type of pressing leads to the 
formation of tensile stresses and an increased probability 
of the formation and development of microcracks. This 
theory was confirmed in the examination of faulty gen- 
erators. This situation can be corrected by reducing the 
number of charges used at one time; however, this alone 
is insufficient to achieve the projected lifespan of the 
collectors. One must also limit metal deformation 
around the openings during pressing. Another proposai 
is to switch to electrohydropulse pressing to attach pipes 
to collectors. This method provides more exact regula- 
tion of pressing parameters, and is more economical. 
The most radical way of increasing the lifespan of 
collectors is to combine electrohydropulse pressing with 
heat treatment. Testing revealed the advantages of the 
new method over the traditional method. Figures 2; table 
1; references 11 (Russian). 
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Forming Aniline- and Phenol-Sensitive Matrix 
Polymers 


947M0028A Moscow ELEKTROKHIMITYA in Russian 
Vol 30 No 9 Sep 94 (manuscript received 
27 Sep 93) pp 1090-1092 


[Article by S.A. Piletskiy, Ya.]. Kurys, A.E. Rachkov, 
and A.V. Yelskaya, Molecular Biology and Genetics 
Institute, Ukrainian Academy of Sciences, Kiev; UDC 
541.135.5+541.64+543.25] 


[FBIS Abstract] The method of matrix polymerization 
was used to produce electrochemical sensors that are 
sensitive to aniline. The polyaniline electrodes used in 
the experiments were produced by electrochemical poly- 
merization of 0.1 M of aniline in 1.0 M aqueous HCI and 
NaC! and in a 1.0 M solution of NaClO, in CH,CN in 
either a potentiostatic mode (at 0.6, 0.9, and 1.2 V 
relative to Ag/AgCl) or in a potential cycling mode 
(between 0.2 and 0.8 V and -0.2 and 1.1 V relative to 
Ag/AgCl) with a potential scanning rate of 50 mV/s. The 
resultant films were carefully rinsed with 1.0 M of 
aqueous HC! and 50 mM of sodium phosphate buffer 
(pH 8.0) to remove all traces of monomer. The polya- 
niline electrodes’ electrochemical response was studied 
in a 25-ml undivided two-electrode cell with platinum 
electrodes with an area of 1.5 cm? at a voltage of 0.5 V. 
The responses of different polyaniline electrodes to 
phenol and aniline were measured and compared. The 
electrodes formed in a potentiostatic mode at 0.9 V 
(relative to Ag/AgCl) proved most responsive and were 
thus selected for further study. The biggest responses to 
phenol and aniline were obtained when polyaniline 
electrodes synthesized in acetonitrile and ClO, anion 
dopants were used. In addition, the said electrodes were 
characterized by higher ratio signal levels in response to 
aniline and phenol (4:1) than were the polyaniline elec- 
trodes synthesized in aqueous solutions (2:1). It was 
hypothesized that the pores of the polyaniline limit 
phenol molecules’ access to the inner sections of the 
electrode surface more than they limit aniline molecules’ 
access. The polyaniline electrode’s quicker response to 
aniline than to phenol was linked to diffusion limitations 
of the phenol molecules’ mobility in the polyimer pores. 
Studies of the temperature dependence of the electric 
conduction of polyaniline electrodes formed in acetoni- 
trile with sodium perchlorate and in an aqueous solution 
of sodium chloride and the responses of the said elec- 
trodes to phenol and aniline in different temperature 
intervals established that the electrodes’ response to both 
phenol and aniline decrease as the temperature is 
decreased. The temperature dependence of the electric 
conduction of a polyaniline electrode synthesized in an 
Organic solvent proved more ordered than that of a 
polyaniline electrode synthesized in an aqueous solution. 
The ratio of the levels of the polyaniline electrodes’ 
responses to aniline and phenol also increased as the 
temperature was decreased. The said ratio was higher in 
the case of polyaniline electrodes synthesized in aceto- 
nitrile than in the case of those synthesized in an 


CHEMISTRY 51 


aqueous solution. Use of a cycling mode during the 
polyaniline synthesis process resulted in a decrease in 
signal response but a significant increase in the ratio of 
the electrode’s signals in response to aniline and phenol. 
It was hypothesized that the increase in the density of the 
polyaniline structure that occurs with potential cycling 
results in a decrease in the area of surface available for 
interaction with the molecules of the substance under- 
going analysis. It was therefore concluded that the best 
way of creating an electrochemical sensor selective to 
aniline is by electropolymerization of aniline in acetoni- 
trile with perchlorate ions and dopants and with use of a 
potential cycling mode. Figures 5; references 6: 2 Rus- 
sian, 4 Western. 


New Type of Heterogeneous Reactors for Enzyme 
Transformation of Insoluble Biopolymers 


947M0029A Moscow TEORETICHESKIYE OSNOVY 
KHIMICHESKOY TEKHNOLOGII in Russian 
Vol 28 No 5 Sep-Oct 94 pp 505-513 


[Article by I.N. Dorokhov, M.L. Rabinovich, and Chan 
Khan Fuk, Russian Chemical Technology University 
imeni D.I. Mendeleyev; Biochemistry Institute imeni 
A.N. Bakh, Russian Academy of Sciences; and Experi- 
mental Biology Institute, Vietnam National Scientific 
Research Center; UDC 577.1:663.13:576.8] 


[FBIS Abstract] A new type of heterogeneous reactor has 
been proposed for enzyme transformation of insoluble 
biopolymers that will make it possible to reuse the 
expensive soluble biocatalysts required for the enzyme 
transformation process. The approach to enzyme regen- 
eration and the new reactor are based on elimination of 
direct contact between the substrate containing adsorbed 
enzyme and the substrate not containing absorbed 
enzyme. Separation of the two substrates is achieved by 
a separating diaphragm that is permeable for the solution 
containing the enzyme and hydrolysis products but 
impermeable for particles of insoluble substrate. The 
feasibility of the new type of reactor was tested under 
stationary conditions in an experiment involving an 
experimental cell consisting of a vessel, a semipermeable 
diaphragin that divided the vessel into two parts, and 
two stirrers. An enzyme-substrate complex was placed in 
the first part of the reactor’s cell. Dyed cellulose con- 
sisting of a covalently attached dye and forming dyed 
soluble products upon adsorption and when subjected to 
the hydrolytic effect of the cellulase-enzymes was used in 
the second part of the cell. The dye made it possible to 
study the redistribution of enzyme between the reactor’s 
two compartments based on the formation of soluble 
dyed products by measuring the optical density of the 
solutions in each part of the cell. A commercial cellulase 
preparation produced in Russia from Trichoderma viride 
and subjected to additional ultrafiltration served as the 
enzyme source. Sigmacell type 50 cellulose (produced in 
the United States) and dyed OTs-31 insoluble cellulose 
(produced in Lithuania) were used to prepare granulated 
amorphous substrates with the specified particle size. 
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The reaction was initiated by adding undyed adsorbed 
enzyme-containing substrate into the first cell. Aliquots 
(1 ml) were extracted from each compartment every 20 
minutes for 4-6 hours, and absorption of the supernatant 
was measured at 490 nm after centrifugation at 12,000 
rpm for 3-4 minutes. After the measurement had been 
taken, the supernatant was remixed with the sediment 
and returned to its respective compartment. The results 
of these experiments were used as a basis for creating a 
new type of reactor that was tentatively called a contin- 
uous adsorption-desorption reactor [CADR reactor]. 
The kinetics of enzyme hydrolysis of the substrate and 
redistribution of the enzyme throughout the reactor’s 
entire volume were described in a system of 37 equa- 
tions. Calculations performed for CADR reactors with 5, 
10, 12, and 15 cells operating under conditions of 
enzyme activity levels of 30 and 50 U/g established that 
the new type of reactor provides high degrees of cellulose 
conversion (up to 84 percent) and product concentra- 
tions (up to 77 percent) while surpassing existing reac- 
tors from the standpoint of regenerating the catalysis in 
one cycle (up to 94 percent). Computer simulation also 
confirmed that the new CADR reactor is more efficient 
from an enzyme regeneration standpoint than the best 
existing plug-flow reactor is. The new reactor thus pro- 
vides a low-waste biotechnological process for processing 
plant matter while simultaneously cutting expenditures 
on biocatalyst. The CADR reactor was especially recom- 
mended for use in situations involving complex multi- 
component insoluble starting material, incomplete trans- 
formation of the starting material, and the formation of 
products. Column reactors with an immobilized catalyst 
were deemed optimal for situations involving a rela- 
tively pure soluble substrate. Figures 9, tables 2; refer- 
ences 7: 2 Russian, 5 Western. 


Problems of Control in New-Generation 
a Flexible Computerized Manufacturing 
ystems 


947M0029B Moscow TEORETICHESKIYE OSNOVY 
KHIMICHESKOY TEKHNOLOGII in Russian 
Vol 28 No 5, Sep-Oct 94 pp 537-546 


[Article by V.I. Bodrov, S.I. Dvoretskiy, and V.G. 
Matveykin, Tambov State Technical University, UDC 
658.52.011.56.012.3] 


[FBIS Abstract] Fundamentally new algorithms for 
optimal control in flexible computerized manufacturing 
systems [FCMS] were proposed that guarantee a speci- 
fied probability of process condition fulfillment. The 
new FCMS systems for which the algorithms have been 
developed are robotic automated control systems 
(referred to as RobASU) characterized by the following 
features: a fundamentally new “architecture” for config- 
uring process equipment with controllable switching 
centers enabling the optimal combination of manufac- 
turing processes and instantaneous readjustment of the 
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manufacturing process; fundamentally new modular 
devices permitting modification of hydrodynamic flows 
in a device, modifications of static and dynamic proper- 
ties given a change in the range of products being 
produced, capacity, production conditions, and/or 
quality requirements; the capability of establishing the 
optimal structure of a device and implementing optimal 
processes for all possible types of products; robotic 
automated control systems in which robotic systems are 
used to analyze the status of processes, service units, and 
remove personal from work areas deemed hazardous to 
their health; and fundamentally new optimal control 
algorithms that make it possible to satisfy user requests 
with a specified probability and use the special features 
of frequently changing conditions in flexible manufac- 
turing to achieve additional cost savings. The new- 
generation FCMS are looked upon as an integrated 
system consisting of sets of intermittent- and continu- 
ous-type manufacturing equipment with flexible mate- 
rial and energy links, a control software-hardware 
system, and systems of industrial robots to automate 
loading-unloading, transport, and other operations 
related to manufacturing. The new multilevel system for 
automating robotic automated control systems is a three- 
tiered structure consisting of the following components: 
local automation and robot systems at the first level, a 
robot control system at the second level, and a series of 
mutually interacting robot and manufacturing process 
control subsystems at the top level. Robotic automated 
control systems may be classified as being of one of the 
following four types depending on the nature of the work 
performed by the system’s robot-laboratory assistants: 
analysis of raw materials and intake flows (design of an 
optimal control program or periodic correction thereof); 
analysis of the process’ intermediate states (periodic 
correction of the control program or periodic correction 
of mathematical models and the control program); anal- 
ysis of the finished products produced by the given 
process (correction of mathematical models); and anal- 
ysis of raw materials, intake flows, and the intermediate 
state of the process (periodic correction of control pro- 
grams or periodic correction of mathematical models 
and the control program). The algorithms developed and 
formalized for optimal control of such systems are based 
on the theory of alpha-problems and are referred to as 
“control systems with a two-model complex.” They are 
equation systems that use two models: a fast determinant 
model and a probabilistic model. Both problems are 
solved by iteration. The solution of the first problem is 
an optimal control program that is used to minimize the 
objective function. A probabilistic model is used to solve 
the second problem. The said model is used in a simu- 
lation process to verify fulfillment of the manufacturing 
process conditions. In a number of important cases, the 
guaranteed control problem may be solved much more 
simply by an iterationless method. Figures 5; references 
7 (Russian). 
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Algorithm for Logic-Structural Analysis of 
Multiproduct Chemical Process Systems 
947M0029C Moscow TEORETICHESKIYE OSNOVY 
KHIMICHESKOY TEKHNOLOGII in Russian 

Vol 28 No 5 Sep-Oct 94 pp 453-464 


[Article by V.V. Makarov, Russian Chemical Tech- 
nology University imeni D.I. Mendeleyev; UDC 
66.047.6) 


{FBIS Abstract] A universal procedure for calculating the 
time required for production of a mix of products in 
intermittent-type chemical process systems has been 
developed by using logic-structural analysis methods 
based on the formal apparatus of infinite-valued logic. A 
computational algorithm forms expanded or modified 
matrices of the durations of the cycles of the devices 
constituting a process system and calculates the logical 
determinants of the matrices formulated. The structure 
of the matrices and form of the logical determinants are 
dictated by the topology of the process systems, the 
product output discipline, and the constancy of the range 
of products produced by the system and the interaction 
among the individual pieces of manufacturing equip- 
ment constituting it. Multiple-product manufacturing 
systems with different combinations of the following 
characteristics are considered: connection of equipment 
in serial, parallel-series, and series-parallel configura- 
tions; products produced sequentially or in a quasi- 
parallel manner, products produced in a batch of one or 
as part of a series; and individual pieces of manufac- 
turing equipment interacting with one another directly 
or indirectly. The algorithm developed to calculate the 
speed of chemical process systems possessing different 
combinations of the aforesaid characteristics consists of 
20 blocks. The starting information entered into the 
computer depends on the class of the system being 
analyzed and the level of knowledge regarding it. In the 
simplest case, the same manufacturing operation dura- 
tions used to calculate the starting cycle duration matrix 
serves as the initial information, and all that needs to be 
done is to add the lines of the matrices. In cases where 
mathematical models of the operations are provided, 
their durations are calculated as that interval of the 
equation system’s integration after which the desired 
event of the given state occurs. Next, the product's 
membership to the specified class is verified. In the case 
of a product being produced in a batch of one, a 
determination is made as to whether the product is being 
produced in a sequential or quasi-parallel mode (a quasi- 
parallel mode occurs when storage units to hold inter- 
mediate products are available). Additive logical deter- 
minants are calculated for products being produced 
sequentially, whereas disjunctive logical determinates 
are calculated for products being produced in a quasi- 
parallel mode, and the algorithm is completed. In the 
case of series production, the computational algorithm 
depends on the system’s structure. In cases of systems 
with a serial structure, the branching of the computation 
procedure is dictated by the mode in which the indi- 
vidual pieces of equipment interact. In cases of direct 
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interaction, the product output mode is established. In 
cases of a serial mode of interaction, a modified matrix 
is formulated, and its additive logical determinant is 
calculated. In the case of the first of two possible 
quasi-parallel modes, an expanded matrix is formulated, 
and its additive logical determinant is calculated. In the 
case of the second possible quasi-parallel mode, a mod- 
ified matrix is formulated, and its disjunctive determi- 
nant is calculated. If the individual pieces of equipment 
interact with each other through some damping storage 
unit, the durations of the cycles of each of the subsystems 
formed by groups of interacting pieces of equipment and 
the storage unit linking them are calculated along with 
the minimum time interval between the time when the 
storage unit is first loaded and unloaded. An expanded 
matrix is formulated, and its additive logical determi- 
nant is calculated. According to sample calculations 
illustrating the new algorithm, a single product will take 
somewhat more time to manufacture in systems con- 
taining storage units than in systems where pieces of 
equipment interact with one another directly; however, 
systems with storage units have a higher capacity than do 
systems without such units. Figures 5; references 13 
(Russian). 


Simulating Bioreactor for Microbiological 
Synthesis 


947M0029D Moscow TEORETICHESKIYE OSNOVY 
KHIMICHESKOY TEKHNOLOGII in Russian 
Vol 28 No 5 Sep-Oct 94 pp 500-504 


[Article by A.Yu. Vinarov and L.S. Gordeyev, State 
Scientific Research Institute for the Biosynthesis of 
Protein Materials, Moscow, and Russian Chemical 
Technology University imeni D.I. Mendeleyev; UDC 
66.023.57:577.15] 


[FBIS Abstract] The processes and phenomena occurring 
in biochemical reactors were analyzed by the method of 
systems analysis as developed by Academician V.V. 
Kafarov and his school. Four types of biochemical 
reactors, namely, turboejection, airlift, circulation, and 
column (sparger) reactors, were considered to be com- 
plex cybernetic systems whose technical and economic 
effectiveness was dictated by the rational interaction of 
factors characterizing the microkinetics of the biosyn- 
thesis process (e.g., physical, chemical, and biochemical 
phenomena occurring at the microbial cell and popula- 
tion level) and macrokinetics of the biosynthesis process 
(large-scale hydrodynamic, heat, and diffusion effects 
dictated by the bioreactor’s design and the methods by 
which energy is supplied to it, heat is removed from it, 
etc.). The analysis established that the column bioreactor 
described by Kafarov et al. in a 1985 publication is 
characterized by the most rational interaction of micro- 
and macrokinetic factors. The design of the said biore- 
actor was optimized, and a new biochemical column 
reactor designated BV was developed for conducting 
intensive aerobic fementation processes on various sub- 
strates. The column device has a reaction zone fashioned 
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in the form of a tall Venturi tube that is the column’s 
inner vessel and that is divided into lower and upper 
sections by perforated barriers at sections where a bladed 
turbulizing nozzle helps mix and disperse the phases. 
The liquid phase is recirculated in the outer part of the 
bioreactor. After degassing, the fermentation medium is 
released to the bottom part and cooled by a built-in heat 
exchanger. The bioreactor provides effective interaction 
of the gas-liquid flow, which results in intensive phase 
dispersion and high rates of nutrient material and 
oxygen transfer to microorganism cells with only min- 
imal energy consumption. The nozzle blades are made of 
a polymer material. Three versions of the BV bioreactor 
were tested in a series of experiments. The results of 
version | were as follows: geometric volume, 0.12 m7; 
volume of liquid in the reactor, 0.05 m?; column height, 
3.50 m; airflow rate, 40 m°/h; rate of O, absorption, 12.6 
kg O,/m*h; specific energy consumption, 0.22 kWh/kg 
O,; and rate of biomass production, 0.28 kg/h. The 
results of version 2 were as follows: geometric volume, 
300 m?; volume of liquid in the reactor, 160 m°*; column 
height, 27 m; airflow rate, 10,000 m*/h; rate of O, 
absorption, 9.8 kg O,/m°h; specific energy consumption, 
0.32 kWh/kg O,; and rate of biomass production, 0.83 
kg/h. The results of version 3 of the BV bioreactor were 
as follows: geometric volume, 700 m?; volume of liquid 
in the reactor, 400 m*; column height, 40 m; airflow rate, 
18,000 m*/h; rate of O, absorption, 9.5 kg O,/m*h; 
specific energy consumption, 0.33 kWh/kg O,; and rate 
of biomass production, 1.75 kg/h. Figures 3, tables 4; 
references 11: 7 Russian, 4 Western. 


Development of Automated System for Scientific 
Research and Design of Heat and Mass Transfer 


947M0029E Moscow TEORETICHESKIYE OSNOVY 
KHIMICHESKOY TEKHNOLOGII in Russian 
Vol 28 No 5 Sep-Oct 94 pp 547-555 


[Article by S.V. Mishchenko and S.V. Ponomarev, 
Tambov State Technical University; UDC 66.0.001.57: 
536.24:658.01 1.56] 


[FBIS Abstract] A unified automated scientific research 
and design system that is oriented toward the field of 
manufacturing processes involving molecular heat and 
mass transfer was developed at Tambov State Technical 
University. The new automated system, which takes an 
integrated approach to automating experimental scien- 
tific research and process design, makes it possible to 
identify mathematical models and select optimal process 
conditions and equipment for molecular heat and mass 
transfer processes. The new system is interactive and 
consists of automated design [CAD], automated scien- 
tific research, and reference information subsystems. 
The CAD subsystem of the new automated system 
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contains software for calculating the following: the tem- 
perature field and heat transfer process in solids; the 
mass content field and shrinkage (swelling) process of 
solids upon drying (moistening); processes of intercon- 
nected molecular heat and mass transfer in porous- 
capillary materials with consideration for shrinkage 
(swelling); molecular heat and mass transfer upon 
removal of a multicomponent field from porous- 
capillary colloidal materials; steady-state and non- 
steady-state temperature fields of laminar flows of fluid 
through channels (tubes); the temperature field of a 
laminar flow and the temperature field of a solidified 
layer of fluid crystallized on a channel (tube) wall; the 
temperature field and optimal process for producing 
polymer products; the temperature field of a laminar 
flow of fluid in cases of a shear flow in the gap between 
coaxial cylinders; the velocity, pressure, and temperature 
fields of a laminar flow of melted polymer through a 
thin-walled plane channel; and the velocity, pressure, 
and temperature fields of a laminar flow of viscoelastic 
fluid through a thick-walled plane (cylindrical) channel. 
The automated scientific research subsystem includes 
units and transducers to perform the following functions: 
measure the thermophysical properties of paste, gran- 
ular, and solid materials; study the dependence of the 
thermophysical properties of non-Newtonian fluids on 
the shear rate; measure the thermophysical properties of 
fluids in a laminar flow; make a quick nondestructive 
determination of the thermophysical properties of solid 
heat-insulating materials; measure the thermophysical 
properties of plane samples of solid materials and a 
granular layer of disperse materials; make a quick check 
of the diffusion coefficient of moisture or solvents both 
in an individual granule or in a layer of granule material; 
measure the effective values of temperature conduction 
and diffusion in polymeric materials during the structure 
formation process upon removal of a solvent in a spe- 
cially designed thermophysical experiment; and make a 
quick determination of the thermophysical properties of 
solid materials by the stationary heated thread method 
or pulse methods. The integrated automated scientific 
research and design system has been used successfully to 
research the dependence of the thermophysical proper- 
ties of polymeric fluids on the shear rate, the thermo- 
physical properties of polymeric materials, and the mass 
transfer characteristics of selected porous-capillary 
materials. The results of the research projects designed 
by using the new automated scientific research and 
design system have been used for the following purposes: 
design a process for extruding blanks of raw rubber for 
subsequent vulcanization of rubber products, develop a 
method of calculating the key design parameters of a 
quasi-isothermal tube reactor to produce P-12 polya- 
mide resin, design optimal processes for producing var- 
ious plastic products, and determine rationa! processes 
for producing porous-capillary materials based on cellu- 
lose ethers. Figures 3, tables 3; references 8 (Russian). 
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Intact Cells of Methylotrophic Yeast as a 
Bioactive Element To Create Sensors. A 
Formaldehyde Analyzer Based on pH-Sensitive 
Field Effect Transistors 


95740032A Moscow BIOKHIMIYA in Russian Vol 59 
No 2 Feb 94 (manuscript received 1 Dec 92; after 
revision 20 May 93) pp 201-205 


[Article by Ya. I. Korpan, M. V. Gonchar, N. F. Star- 
odub, A. A. Sibirniy, A. V. Yelskaya, Institute of Molec- 
ular Biology and Genetics, Ukrainian Academy of Sci- 
ences, Kiev ; Department of Regulatory Systems of Cells, 
A. V. Palladin Institute of Biochemistry, Ukrainian 
Academy of Sciences, Lvov; UD C 577.150] 


{[FBIS Abstract] Intact cells of a mutant of methy- 
lotrophic yeast Hansenula polymorpha strain A3-11 are 
used for potentiometric determination of the presence of 
formaldehyde. The cells are immobilized on the surface 
of pH-sensitive field transistors in a Ca-alginate mem- 
brane. There is an exponential relation between the 
response of the microbial sensor and the concentration 
of formaldehyde at 2-200 mM. The threshold is at 0.5 
mM. The sensor has a weak response to ethanol and did 
not react to methanol, other alcohols, and several 
organic acids. The rate of change in potentiometric 
response increases linearly as the concentration of cells 
in the membrane increases. When the buffer capacity 
increases there is a sharp drop in the sensor signal. The 
dependence of sensor response on pH has the form of a 
sigmoid curve with a maximum at a pH of 7.0 and up, 
with an optimum pH at 4.2-4.5. An increase in temper- 
ature from 20 to 55° leads to a fourfold increase in sensor 
response. As temperature increases further there is a 
sharp drop in potentiometric response to 0 at 70°. This is 
due to temperature inactivation of the cells themselves 
and destruction of the Ca-alginate membrane. The 
sensor can be used repeatedly for no less than 4 hours. 
Figures 5; references 8: 6 Russian, 2 Western. 


Conservative and Variable Sites of Amino Acid 
Sequences in a-subunits of Nicotine Acetylcholine 
Receptors and a-bungarotoxin-Binding Proteins 
957A0032B Moscow BIOKHIMIYA in Russian Vol 59 
No 2, Feb 94 (manuscript received 24 Feb 93; after 
revision 28 Jun 93) pp 206-214 


[Article by P. V. Kostetskiy, S. F. Akhipova, Yu. N. 
Utkin, V. I. Tsetlin; M. M. Shemyakin and Yu. A. 
Ovichinnikov Institute of Bio-Organic Chemistry, Rus- 
sian Academy of Sciences, Moscow; UDC 577.122] 


{[FBIS Abstract] Computer methods are used to deter- 
mine the location of homologous amino acid sequences 
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of a-subunits of acetylcholine receptors (ACR) and 
related proteins. These sequences are compared and 
placed in three groups: 1) a-subunits of the nicotine ACR 
which bind a-bungarotoxin, from vertebrate muscles and 
electric organs of the skate; 2) a-subunits of the neuronal 
ACR which do not bind a-bungarotoxin, from the brains 
of chickens and rats; and 3) a-subunits of proteins which 
bind a-bungarotoxin from the brain of a chicken. The 
result of the analysis is graphs of intergroup variability, 
which compare all sequences of one group with each 
sequence in another group. All graphs of local variability 
have a distinct similarity and contain areas of high 
conservativism and regions of high variability. Highly 
conservative regions are transmembrane segments M1, 
M3, and especially M2, as well as regions 81-100, which 
have several links which belong to the ligand-binding 
domain of the ACR. Regions 153-171 and 177-197 are 
highly variable and have the majority of identified links 
which participate in binding of low-molecular-weight 
agonists, as well as a-bungarotoxin. Figures 2; table 1; 
references 36: 1 Russian, 35 Western. 


A Universal Method To Isolate Recombinant 
Human Somatotropin and Its Mutants Using 
Metal Chelate Affine Chromatography 


957A0032C Moscow BIOKHIMIYA in Russian Vol 59 
No 2, Feb 94 (manuscript received 5 May 93) 
pp 226-230 


[Article by S. A. Lopatin, A. V. Ilina, A. A. Shulga, O. S. 
Grinchenko, V. P. Varlamov, K. G. Shryabin, M. 
P.Kirpichnikov, “Bioengineering” Center, V. A. 
Engelgardt Institute of Molecular Biology, Russian 
Academy of Sciences, Moscow ; UDC 577.175.8] 


[FBIS Abstract] A method is developed to isolate genet- 
ically engineered human somatotropin and its mutants, 
including ion-exchange and metal chelate affine chroma- 
tography. Instead of trying to isolate the soluble form of 
somato tropin that is produced, the insoluble bodies that 
are formed are used. This simplifies the purification 
process and is expedient because most somatotropin is 
produced in this form. Care must always be taken not to 
alter the surface charge of the molecules, and this was 
considered in the development of the method. The 
change in the chromatographic behavior of the isolated 
proteins depends on the amino acid substitution which is 
performed. Dimer and nucleic acid contaminants were 
removed with metal chelate affine chromatography. This 
purification method is virtually independent of the type 
of mutation and on the polarity of the amino acids which 
are replaced. Figures 2; table 1; references 12: 3 Russian, 
9 Western. 
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Calcium Channel of the Rat Liver Inner 
Mitochondrial Membrane: Effective Diameter and 
Selectivity Under Various Conditions 


957A40032D Moscow BIOKHIMIYA in Russian Vol 59 
No 2 Feb 1994 (manuscript received 14 May 93; after 
revision 8 Sep 93) pp 231-238 


[Article by M. Kh. Gaynutdinov, V. V. Konov, R. N. 

Ishmukhamedov, E. P. Kim, A. K. Safarov, Institute of 
Physiology and Biophysics, Academy of Sciences of the 
Republic of Uzbekistan, Tashkent; U DC 577.352.4] 


{[FBIS Abstract] The calcium channel of the internal 
mitochondrial membrane is a pore with an effective 
diameter of 6.0 angstroms. The transport of nonelectro- 
lytes through the pore is inhibited by ruthenium red, a 
specific inhibitor of Ca?* ion transport in mitochondria, 
and polyanions, which bind with the positively charged 
part of the pore, which is localized to the external side of 
the internal mitochondrial membrane. The selectivity of 
Ca?* transport in intact mitochondria is due to binding 
of the Ca?* ion with glycoprotein in the mouth of the 
pore, and electro static interaction of monovalent cat- 
ions (electrostatic repulsion) and Cl ions (strong 
biriding) with the positively charged part of the ion 
selective pore filter. SCN” and NO, ions are transported 
through the pore at a high rate of speed in typical 
conditions. Depending on the experimental conditions 
the pore can function as a system of transport for 
monovalent cations or Cl ions through the internal 
mitochondrial membrane, or as a pH-dependent pore for 
anions. Figures 5; references 26: 3 Russian, 23 Western. 


Prostaglandin D,-Synthase from a Bovine Brain: 
Purification and Physico-Chemical Properties 


957A0032E Moscow BIOKHIMIYA in Russian Vol 59 
No 2 Feb 94 (manuscript received 7 Jun 93; after 
revision 28 Jul 93) pp 251-258 


[Article by S. A. Avakyan, A. S. Boyadzhyan, A. G. 
Pogosyan, K. G. Karagezyan, Institute of Experimental 
Biology, Academy of Sciences of the Republic of 
Armenia, Yerevan; UDC 577.152.6] 


[FBIS Abstract] Prosta glandin D, is a main eicosanoid 
of the central nervous system, and participates in several 
important physiological processes. Enzymatic synthesis 
of prostaglandin D, occurs in almost all animal tissues. 
The literature contains conflicting data on the structure 
and properties of this enzyme when obtained from the 
brain due to differing purification methods. This paper 
proposes a method of obtaining an electrophoretically 
homogeneous enzyme. This product is characterized for 
the first time. The main physical and chemical parame- 
ters of prostaglandin D, synthase are determined. The 
enzyme has a molecular mass of 21 kDa, a pH optimum 
is 9.0, and is activated by dithiothreitol. The presence of 
carbohydrates and lipids in enzyme molecules is estab- 
lished. A preliminary conclusion is reached on the qual- 
itative composition of lipids . The enzyme can form 
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aggregates when treated with detergent. The role of the 
lipid component in preserving the monomeric structure 
of the enzyme is discussed, as is a possible mechanism 
for the effect of these inhibitors and activators. The data 
that are obtained here clear up the contradictions in the 
literature. Figures 5; tables 2; references 27: 1 Russian, 
26 Western. 


Kinetics of Bioluminescence in the Firefly 
Laciferin-Luciferase System 

957A0032F Moscow BIOKHIMIYA in Russian Vol 59 
No 2 Feb 94 (manuscript received 28 Jun.93) 

pp 273-281 


[Article by L. Yu. Brov ko, O. A. Gandelman, T. Ye. 
Polenova, N. N. Ugarova, Chemistry Department, 
Lomonosov Moscow State University; UDC 
577.158.54] 


[FBIS Abstract] The kinetics of enzymatic oxidation of 
luciferin in fireflies are studied over a wide time range 
(from milliseconds to hours) at various initial concentra- 
tions of luciferase and substrates (luciferin and ATP). A 
kinetic scheme is proposed and speed constants are 
found for individual states from data obtained using 
“fast” (“stopped-flow”’) and “integral” kinetic methods, 
as well as by computer simulation of a number of 
constants. This made it possible to obtain a good agree- 
ment between calculated and experimental kinetic 
curves. According to the proposed kinetic scheme, the 
initial flash of light is due to the first turnover of the 
enzyme, and subsequent weaker luminescence is limited 
by slow dissociation of the enzyme-product complex. A 
gradual decrease in the intensity of luminescence to zero 
occurs due to inactivation of the free enzyme and its 
complexes with substrates and the product in the course 
of the reaction. Figures 8; tables 2; references 12: 5 
Russian , 7 Western. 


temnsany A a Carbon Enterosorbents To 
Improve lesterol Metabolism 


957A0032G Moscow BIOKHIMIYA in Russian Vol 59 
No 2 Feb 1994 (manuscript received 11 Aug 93) 
pp 304-312 


[Article by V. I. Davydov, S. S. Stavitskaya, V. I. 
Galinskaya, N. V. Gerasimenko, V. V. Strelko, Institute 
of Adsorption and Problems in Endoecology, Ukrainian 
Academy of Sciences, Kiev; UDC 577.125] 


[FBIS Abstract] Recently, many researchers have 
focused their efforts on creating selective sorbents to 
remove excess cholesterol, bile acids, and atherogenic 
lipoproteins from the blood . An alternative to 
hemosorption is enterosorption. This paper studies the 
adsorption kinetics of bile acids and cholesterol when 
adsorbed by synthetic carbons (SCN) and, for compar- 
ison, conventional medical carbon. The adsorption 
capacity of carbon sorbents is primarily determined by 
their porous structure, and also depends on the chemical 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-UST-95-006 
13 February 1995 


nature of the surface. The enterosorbents which were 
studied were tested in the laboratory and at a clinic, and 
were successfully used to prevent and treat atheroscle- 
rosis and lipid exchange disorders. The data that were 
obtained were used to develop and introduce into clin- 
ical practice a method of comprehensive surgical treat- 
ment for obstructive jaundice using detoxification and 
enterosorption. Clinical tests revealed that enterosorp- 
tion leads to a significant slowing of accumulation of 
indirect bilirubin in the blood. There was also a signifi- 
cant decrease in the concentration of creatinine in blood 
serum. Oral administration of activated charcoal yielded 
a 23-43% reduction in total cholesterol and a 60-76% 
reduction in triglycerides in the blood plasma. Figures 3 
: tables 6; references 21: 20 Russian, | Western. 


Epidemiology of Endemic Goiter in Byelarus 


957C0051A Minsk ZDRAVOOKHRANENIYE 
BELARUSI in Russian No 10 Oct 1994 (manuscript 
received 01 Feb 1994) pp 32-34 


[Article by T.V. Matveychik, N.I. Stepanenko, S.lI. 
Antipova, and L.L. Korzh, Republic Endocrinology 
Clinic, Center for Medical Technologies, Information 
Science, and Health Care Management and Economics; 
first paragraph is boldface ZDRAVOOKHRANENIYE 
BELARUSI abstract; UDC 616.441-006.5-0.36.2(476)]} 


[FBIS Translated Text] Morbidity due to endemic goiter 
among the population of the Republic of Byelarus in 
1977-1992 is analyzed. An increase in morbidity after the 
catastrophe at the Chernobyl Nuclear Power Plant is 
noted. An increase in the relative percentage of nodular 
forms of endemic goiter in the Gomel, Grodno, and 
Vitebsk oblasts is established. References 5; tables 2. 


Endemic goiter is a disease based on hereditary predis- 
position (enzyme system insufficiency) combined with 
the following environmental factors: geochemical, ali- 
mentary, social-hygiene, and technogenic.' 


One of the main reasons for endemic goiter in Byelarus, 
especially in the rayons of Polesye, is a shortage of iodine 
in the environment. The systemic and purposive preven- 
tion of endemic goiter that was actively conducted in 
1975-1985 has been reduced, and group iodine prophy- 
laxis was halted several years before the catastrophe at 
the Chernobyl Nuclear Power Plant. After the catas- 
trophe, estimation of the degree of iodine insufficiency 
for Byelarus’ population became especially critical in 
connection with the need to limit the effect of the iodine 
shortage and the consequences of radioactive iodine on 
the thyroid gland.” 


LIFE SCIENCES 57 


As detailed previously, the literature discusses the 
adverse effect of long-term iodine prophylaxis on the 
thyroid system. It is a known fact that intensive iodine 
prophylaxis does not completely prevent the develop- 
ment of goiter but only helps to sharply reduce its 
incidence. '~¢ 


The significance of epidemiologic research on noninfec- 
tious diseases is obvious. We therefore decided to study 
morbidity due to endemic goiter in individual regions of 
Byelarus in the pre- and postaccident periods. 


Materials and Methods 


Data from official statistics regarding endocrine diseases 
in the republic were used. In consideration of the pos- 
sible effect of the radioactive iodine fallout after the 
catastrophe at the Chernobyl Nuclear Power Plant, we 
divided the observation periods into pre- and post- 
accident periods (1977-1985 and 1986-1992). 


Changes in the structure of endocrine diseases occurred 
in the postaccident period. Diabetes mellitus ranks first 
(70 percent in 1982 and 50 percent in 1992), followed by 
endemic goiter (22 percent in 1982 and 12 percent in 
1992), thyrotoxicosis (3 and 2 percent in the respective 
years), and hypothyrosis (2 and 2 percent, respectively). 
Other endocrine diseases increased from 2 percent in 
1982 to 34 percent in 1992. 


Thyroiditides are most numerous in the latter group of 
diseases. No thyroiditides were recorded in the official 
statistics before 1987. Between 1987 and 1992, however, 
morbidity due to thyroiditis increased from 1.28 per 
100,000 population to 38.8 per 100,000 population. A 
number of authors noted autoimmune thyroiditides to 
be a problem after the catastrophe at the Chernobyl 
Nuclear Power Plant.° 


Epidemiologic-statistical methods were used in studying 
morbidity and poor health resulting from endemic 
goiter. 


Results and Discussion 


Analysis of the multiyear dynamics of morbidity due to 
endemic goiter in the republic (Table 1) confirms the 
different trends in the periods before and after the 
accident at the Chernobyl Nuclear Power Plant. In the 
pre-accident period (1977-1986), the morbidity index 
calculated per 100,000 population fluctuated within 
narrow bounds, and the average yearly rate of iftcrease 
amounted to 3.4 percent. In the postaccident period, on 
the other hand, it reached 15.1 percent (P < 0.01). 
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Table 1. Morbidity and Poor Health Due to Endemic Goiter in Byelarus in 1977-1992 (per 100,000 population) 
ee Ce 1979 1980 1981 1982 1983 984 1985 1 9Be 1987 1988 1989 1990 1991 1992 
Morbidity 20.9 24.8 24.3 22.2 23.9 22.3 22.2 26.5 29.8 30.5 34.9 50.8 43.3 56.4 

throughout 

Byelarus as 

a whole 

Including no data available 27.6 26.3 39.1 

children 

Morbidity by region: 

City of 21.2 19.9 14.0 13.3 7.4 14.6 13.5 10.8 16.5 14.6 19.2 18.0 13.9 38.0 
Minsk 

Brest 15.4 19.9 16.2 18.5 26.3 36.9 31.2 $1.1 39.7 29.7 31.8 98.1 48.8 $1.1 

Oblast 

Vitebsk 22.2 20.4 23.4 31.1 27.0 22.0 25.9 51.1 29.8 25.9 23.2 34.3 49.1 63.2 
Oblast 

Gomel 6.5 35.4 26.6 18.2 20.6 21.1 22.2 23.7 35.9 39.8 54.0 66.0 58.5 112.3 
Oblasi 

Grodno 18.6 19.8 25.0 23.3 25.0 18.8 21.4 27.9 29.4 30.0 31.5 $2.0 52.8 50.3 

Oblast 

Minsk 29.8 36.7 45.7 33.0 21.0 22.1 20.1 21.0 22.1 39.6 39.7 46.5 39.1 33.8 
Oblast 

Mogilev 16.8 16.4 15.0 17.4 25.0 21.0 21.9 36.6 36.6 33.0 43.5 41.4 45.0 43.0 
Oblast 

Poor 195.7 191.6 188.3 | 177.1 169.7 171.2 172.5 182.5 184.8 | 192.0 | 226.9 | 225.3 | 256.1 291.2 
health 















































accident period, the increase in morbidity due to 
endemic goiter may, in our opinion, also be linked to the 
consequences of the accident at the Chernobyl Nuclear 
Power Plant. As is evident from Table 1, the general 
trend toward increased morbidity due to endemic goiter 
was virtually identical throughout the republic’s regions 
and differed only with respect to the level of increase. 


The average morbidity index (Table 2) for the 7 postac- 
cident years was significantly higher than that for 7 years 
before the accident both for the republic as a whole and 
for its individual oblasts (with the exception of the city of 
Minsk and the Minsk Oblast). 





Table 2. Average Morbidity Due to Endemic Goiter by 
Region of Byelarus in the Pre- and Postaccident Periods 





























Region 1979-1985 1986-1992 Pp 
City of Minsk 14.84/-1.7 18.74/-3.4 >0.05 
Brest Oblast 23.5+/-3.1 $0.0+/-8.7 <0.02 
Vitebsk Oblast 24.64/-1.3 39.5+/-5.7 <0.05 
Gome! Oblast 21.9+/-3.3 $5.7+/-10.9 <0.02 
Grodno Oblast 21.7+/-1.0 39.1+4/-4.6 <0.01 
Minsk Oblast 29.8+/-3.6 34.5+/-3.6 >0.05 
Mogilev Oblast 19.14/-1.4 39.94/-1.7 <0.01 
Republic as a 22.9+/-0.5 38.8+/-4.3 <0.01 
whole 














The absence of data regarding morbidity due to endemic 
goiter in children for the period before 1990 makes it 
impossible to estimate the said morbidity in its 
dynamics. When compared with the preaccident period, 
by 1992, among all children in the republic in whom 
endemic goiter had developed, the number of children 
from Brest Oblast increased by a factor of 10, the 
number from Gomel Oblast increased by a factor of 3.3, 
and the number of children from Grodno Oblast 
increased by a factor of 1.7 as a result of a decrease in the 
percentage of children from the city of Minsk (a decrease 
by a factor of 2.5), Minsk Oblast (a decrease by a factor 
of 8), and Mogilev Oblast (a decrease by a factor of 2). 


The ratio of nodular and diffuse forms in the structure of 
endemic goiter in the postaccident period throughout the 
republic as a whole remained virtually unchanged 
(1:0.85 and 1:0.14, respectively). At the same time, this 
ratio was not the same for the individual oblasts: 1:0:54 
and 1:1.27, respectively, for Brest Oblast; 1:0.35 and 
1:0.14 for Vitebsk Oblast; 1:2.23 and 1:0.19 for Gomel 
Oblast; 1:5.25 and 1:1.38 for Grodno Oblast; 1:1.5 and 
1:1.27 for Minsk Oblast; and 1:089 and 1:1.63 for 
Mogilev Oblast. An increase in the relative percentage of 
nodular forms of endemic goiter in the Gomel, Grodno, 
and Vitebsk oblasts as opposed to a decrease in the Brest, 
Minsk, and Mogilev oblasts was noted. 


Among patients with endemic goiter, stage III-V of the 
diffuse form was discovered in 40-46 percent of cases in 
the preaccident period. By 1992, this form of the disease 
ceased being diagnosed. In our opinion this may be 
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explained by the organization of purposive research on 
the thyroid gland in the early stages of thyroid disease. 


An increase in poor health was noted along with the 
increase in morbidity due to endemic goiter (Table 1). 
For the 7 years before the accident, the said indicator for 
the republic as a whole was 181.0 +/- 4.0 per 100,000 
population, whereas in the 7 postaccident years it 
equaled 222.7 +/- 15.3 (P < 0.05). 


In summarizing what has been said, it must be stated 
that there was a statistically significant increase in mor- 
bidity and poor health due to endemic goiter among 
Byelarus’s population. 


These materials should be taken into consideration 
during development of the republic Program of Iodine 
Prophylaxis. 
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Investigation of the Coagulologic Potential of 
Venoms of Selected Central Asian Snakes 
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[Article by L.Ya. Yukelson, E.S. Sadykov, N.A. Baraban- 
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[FBIS Abstract} The venom of the common moccasin 
Agkistrodon halys halys and the viper Echis multi- 
squamatus, which both inhabit Central Asia, was studied 
in an effort to identify snake venom components for use 
in treating coagulation disorders. The following natural 
protein-peptide and model substrates were used to inves- 
tigate the composition of proteolytic complexes of 
venoms of both types of snakes: hemoglobin (pH 2.65); 
casein (pH 8.0); dimethyicasein (pH 8.6); kininogen (pH 
8.0); bradykinin; N-benzoyl-L-arginine ethyl ester; 
acetyl-L-tyrosine ethyl ester; benzoyl-arginine- 
para-nitroanilide; hippuryl-l-arginine; and selected 
chromogenic compounds (S-2238, S-2337, S-2366, S- 
2302 or Chromozyme PK, S-2251, and Chromozym PL). 
A comparative analysis of the effects of the two types of 
venom on the specific substrates S-2337, S-2366, S-2251, 
and Chromozyme PL resultant data established that the 
moccasin venom is more effective with a substrate of the 
end reaction of the fibrinogen cascade, whereas the Echis 
m. venom is more active in the early stages of coagula- 
tion. Fraction analysis established that fibrinogen- 
hydrolyzing enzymes predominate in moccasin venom 
whereas Echis venom may be characterized as a proco- 
agulant of the prothrombin-activating type. A thrombin- 
like enzyme and plasmin-like proteinase were discovered 
among the moccasin venom fibrinogenases and were 
purified. In addition, a prothrombin-activating enzyme 
of Echis venom was isolated in pure form and character- 
ized by using specific substrates. Figures 3, tables 5; 
references 26: 7 Russian, 19 Western. 


Interview With Valentin Pokrovskiy, President of 
Russian Academy of Medical Sciences 


957C0061A Moscow PRAVDA in Russian 
29 Nov 94 pp 1-2 


{Interview with Valentin Pokrovskiy, president of the 
Russian Academy of Medical Sciences, conducted by 
Marina Eratova: ““Where One Can Fight Single- 
Handed”; date and place not given] 


{[FBIS Translated Text] Physicians joke cheerlessly: We 
are remembered only when we are needed. But nowadays 
they are needed more and more often. In order that they 
may treat us properly, knowledge and a developed med- 
ical science, which is the main source of treatment, not 
only drugs, are needed. 


Russian medical science now celebrates the 50th anni- 
versary of the establishment of the Academy of Medical 
Sciences. Of course, individuals, who, as is an old 
custom in Russia, work fanatically and selflessly in their 
often poor laboratories, only dreaming about modern 
equipment, create and advance true science. 


By tradition our anniversary interview is with Valentin 
Pokrovskiy, president of the Academy of Medical Sci- 
ences, academician, who at one time also began as an 
ordinary infectious disease specialist. 


{Eratova] Valentin Ivanovich, in what mood do you greet 
the anniversary of the Academy of Medical Sciences? 
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[{Pokrovskiy] In general, in a good mood. And not only 
because this is a remarkable date—50 years. During that 
time our academy grew and got much stronger. We can 
be proud of such an organization. 


When the Soviet Union collapsed, some of our scientists 
and public health organizers, including some of our 
academicians, believed that the Academy of Medical 
Sciences became obsolete and that new structures, in 
particular, the Institute of Public Health, as in America, 
should be established instead of it. However, after pro- 
longed disputes with the RF Ministry of Health Care and 
Medical Industry and the Ministry of Science and Tech- 
nology Policy the academy, nevertheless, survived. The 
following scientific programs have appeared under the 
auspices of the Ministry of Science and Technology 
Policy: “National Priorities in Medicine and Public 
Health, the Health of Russia’s Population, Siberia,” and 
other federal and state programs, the drafts of which are 
determined and financed on a competitive basis. 


Life itself determines priority directions in science: They 
are primarily cardiovascular, oncological, and traumatic 
diseases, diseases of the respiratory organs, and infec- 
tious diseases. ““New”’ diseases caused by previously 
unknown technogenic ecological factors, such as, for 
example, technogenic water pollution and the effect of 
industrial and household electromagnetic radiation on 
the body, have been added to the above. 


To be sure, nor can medical science do without basic 
financing. What is being developed in scientific research 
medical institutes today will be introduced into practical 
public health sooner or later. That is, research should 
outstrip practical public health by 5 to 10 years, which, 
unfortunately, is not often understood in our country. 
After all, medical science today is public health 
tomorrow. 


[Eratova] How do the country’s large medical centers live 
today? 


[Pokrovskiy] There is no unequivocal answer here, 
because large scientific medical centers, which have 
clinical departments, live better than institutes engaged 
only in fundamental medical science. These centers are 
more systematically financed in accordance with the 
‘public health” item, because patients cannot be left 
without oxygen, heat, anesthesia, or drugs. 


Many of these centers have now concluded contracts for 
mandatory and voluntary medical insurance. Hence, 
some money is pumped from these funds. The Moscow 
municipal council gives one-time financial assistance for 
the purchase of some equipment and drugs to some 
institutes. 


The situation of basic research institutes is much worse. 
Yet, for the most part, they develop science. These are 
institutes of brain, medical chemistry, biochemistry, and 
physiology; institutes of morphology and pharmacology. 
These institutes have no additional funds, except for the 
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budget, because they have neither clinics, nor economic 
contracts. Of course, they are in a disastrous situation. 


The Institute of Neurosurgery is now in a very difficult 
situation. In practice, it should be closed today. But 
highest-category specialists work there. A. Konovalov, 
academician of the Russian Academy of Medical Sci- 
ences, performs surgeries on the brain stem in the region 
of the third ventricle—not many neurosurgeons 
throughout the world do such things. 


Institutes connected with animal husbandry—first of all, 
the Institute of Primatology in Adler—are also in dis- 
tressed circumstances. We collect funds in crumbs wher- 
ever possible. Krasnodar Kray gives something, the 
academy throws in more to it than to others, and the 
Ministry of Finance and the Ministry of Science and 
Technology Policy allocate something. 


What about a nursery with laboratory animals? The 
institute does not have money for the purchase of 
animals, it is becoming more and more expensive to keep 
them, and, of course, production costs are rising. But the 
task is to preserve at least the nucleus of these genetically 
pure lines—without them it is impossible to develop 
science, just as it is impossible to conduct clinical quality 
tests of medicinal preparations. 


{Eratova] Did insurance medicine, about which so much 
is said and written today, have some effect on medical 
science? 


[Pokrovskiy] Mandatory medical insurance funds are 
paid to clinical institutes for treated patients. Not long 
ago the Moscow City Mandatory Medical Insurance 
Fund allocated large credits to several of our institutes 
for the purchase of the necessary equipment. This is a 


great help. 


{Eratova] Is medical insurance in clinical institutes vol- 
untary or mandatory? 


[Pokrovskiy] Both mandatory and voluntary. If for some 
reasons an institute does not want to conclude contracts 
for mandatory medical insurance with an insurance 
company, it may not conclude them. However, 80 per- 
cent of the patients in our hospitals are Moscow resi- 
dents. Why should they not receive an appropriate 
remuneration for the provided treatment? At the same 
time, this gives Moscow residents highly competent 
medical care. 


[Eratova] But voluntary medical insurance is expensive. 


[Pokrovskiy] Of course. However, an individual or a rich 
institution concludes it for its collective. This type of 
insurance primarily provides high-level services for 
those insured. 


Now people get treatment as best as they can. Inciden- 
tally, voluntary medical insurance gives very small div- 
idends to institutes. Specialists receive much more from 
mandatory medical insurance. 
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[Eratova] Does the budget presently allocated for med- 
ical science suit you? 


{Pokrovskiy] Of course, not. We receive no more than 40 
percent of the necessary amount for normal work. I think 
that in 1995 it will be even worse than this year. After all, 
the government's course is for a tough financial policy. 
Where can losses be recouped? In education, science, 
and public health. The militia is being increased and 
internal troops are growing. 


We chronically received no more than 60 percent of what 
was planned according to the 1994 budget. In 1993 the 
government owed us 3.5 billion rubles: this year—I have 
already stopped counting—I think that within 10 to 15 
billion. 


[Eratova] How do scientists get out of this situation? 


[Pokrovskiy] They tighten their belts, seek additional 
sources of livelihood, some sell clothes, go on shuttle 
trips, and have two or three jobs... 


[Eratova] Are scientific cadres fleeing abroad? 


[Pokrovskiy] Recently, their numbers have decreased 
somewhat, nevertheless, scientists leave. At first scien- 
tists ran to commercial structures in the country. Then 
they began to go abroad—to America, Germany, Japan, 
and even Iran—for a permanent place of residence and 
on the basis of a contract. 


{Eratova] What are the relationships between medical 
science and public health today? 


[Pokrovskiy] When something original, new, which is of 
benefit, appears, it finds its application without special 
formalities. For example, today Vishnevskiy’s institute 
has developed a method of treating burns by means of 
fibroblasts—cells forming fibers of connective tissues 
cultivated under artificial conditions. 


Each of our scientists enjoys world prestige in his field. 
For example, Yuriy Isakov and Stanislav Doletskiy, 
academicians of the Russian Academy of Medical Sci- 
ences, are leaders in pediatric surgery, Fedor Komarov, 
academician of the Russian Academy of Medical Sci- 
ences, is a leader in chronomedicine, Nikolay Bochkov, 
academician of the Russian Academy of Medical Sci- 
ences, in genetics, academician Yevgeniy Chasov, in 
cardiology, and Vladimir Burakovskiy, academician of 
the Russian Academy of Medical Sciences, in cardiovas- 
cular surgery. Academician V. Petrovskiy’s school of 
surgery, academician V. Negovskiy’s school of reanima- 
tology, and many others are known all over the world. 


In what is our medical science strong? In schools. Some 
school is always formed around a prominent scientist or 
leader. Take the school of Ivan Paviov, who had the 
following paradoxical method: When an associate came 
to him with some of his ideas, which did not correspond 
to Pavlov’s ideas, he congratulated him, telling him that 
he grew as a scientist and could already work indepen- 
dently... 
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Science cannot be turned into a consumer product—it is 
always piece production. At times one scientist may do 
much more than a vast collective. Therefore, to deter- 
mine that some institute is of first, second, or third 
category—as the Ministry of Science and Technology 
Policy singles out some elite centers now—in my 
opinion, is quite incorrect. At times great discoveries are 
born in the smallest laboratories. 


Festivities come and go, but science lives, being, never- 
theless, advanced by those possessed. During these anni- 
versary days let it rest from discords, innuendoes, 
intrigues, and poverty—it will live even without such an 
appendage. Russian land gives it talented people—just 
don’t cut off the oxygen. 


Express-determination 

4-chlorophenoxybutaric Acid by 

Polarization Fluoro-immunoanalysis with Use of 
Monoclonal Antibodies 


957C0063 Moscow AGROKHIMIYA in Russian 
(manuscript received 18 Apr 94) No 9 
Sep 94 pp 131-135 


[Article by I. M. Polyak, S. A. Yeremin, M. Vil’mer, R. 
Reneberg and F. Spener; Moscow State University; Insti- 
tute of Biosensors; Muenster, Germany] UDC 
32.954:615.212:612.46.174:678.048.212:543.426 


[FBIS Abstract] Development of an express-method of 
polarization fluoroimmunoanalysis of 2-methyl- 
4-chlorophenoxybutaric acid, belonging to herbicides of 
the class of aryloxyalkylcarbonic acids, was described 
and discussed. The limit of detection of the method was 
1 mkg/ml in 50 mkl of sample. The high specificity of the 
method was demonstrated. The maximum percent of 
cross-over reaction with 4(2,4-dichlorophenoxy) butaric 
acid, 2,4-dichlorophenoxyacetic acid and 2- 
methy-4-chlorophenoxyacetic acid was 15, 5.3 and 7.5 
percent respectively. Figures 2; references 13: 5 Russian; 
8 Western. 


Perspective Trends of Search for Post-synaptic 
Muscle Relaxants with Rapidly Developing and 
Brief Effect 


957C0071la Moscow EKSPERIMENTALNAYA I 
KLICHESKAYA FARMAKOLOGIYA in Russian 
(manuscript received 20 Mar 1992) Vol 56 No 4 
Jul-Aug 1994 pp 3-6 


[Article by A. F. Danilov; Laboratory of Pharmacology 
(head - Doctor of Biological Sciences N. Ya. Luko- 
mskaya); Institute of Evolutionary Physiology and Bio- 
chemistry imeni I. M. Sechenov; Russian Academy of 
Sciences, St. Petersburg] UDC 6615.216.5.038 

for a non-depolarizing muscle relaxant with rapidly 
developing and brief effect which can replace ditilin 
(succinylcholine) during anesthesia employed use of data 
of the literature and results of personal research of the 
author revealed some requirements for the structure of 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















62 LIFE SCIENCES 


such a muscle relaxant. It was found that a trimethylam- 
monium cationic group with a small volume and high 
charge density promotes more rapid interaction of the 
substance with the cholinoreceptor than a cationic group 
of large volume and lesser charge density, e.g. triethy- 
lammonium. A brief effect of the muscle relaxant may be 
guaranteed by the capacity of the molecule to be sub- 
jected, in the tissue, to enzymic or non-enzymic splitting 
by inactive or slightly active products. The rapidly 
developing and brief effect may occur only in a non- 
polarizing muscle relaxant with comparatively low 
blocking activity. A high selectivity of effect is most 
probable in an ammonium compound with rigid struc- 
ture of the molecule. References 25: 11 Russian 14 
Western. 


Possible Neurochemical Mechanisms of 
Neuroleptic Effects of Buspirone-like Agonists of 
Serotonin 


957C0071B Moscow EKSPERIMENTALNAYA I 
KLICHESKAYA FARMAKOLOGIYA in Russian 
(manuscript received 2 Mar 1992) Vol 56 No 4 
Jul-Aug 1994 1 pp 12-14 


[Article by N.A. Kharin, A.T. Dolzhenko, A.V 
Tytiyevskiy and S.V. Naletov; Department of Pharma- 
cology with the course Clinical Pharmocology (head 
corresponding member of the Ukrainian Academy of 
Science Professor I.V. Komissarov) Donetsk Medical 
Institute, Donetsk 


[FBIS Abstract] An analysis of neuroleptic properties of 
buspirone and other serotonin agonists, derivatives of 
1-(2-pyramidinyl)-piperazine, involved experiments in 
vivo on 180-230 g mongrel male rats, 20-25 g white rats 
and 250-350 g pigeons. The experiments showed that 
buspirone and other other serotonin agonists, deriva- 
tives of 1-(2-pyrimidinyl)-piperazine - ipsapirone 
(TVXQ 7821), levopyrone, kampirone and sepirone pos- 
sess some pharmacological properties characteristic of 
neuroleptics. The serotonin agonists studied accelerated 
the metabolic turnover of rat brain dopamine, showed 
an antagonism to apomorphine in the stereotype and 
climbing tests in mice, suppressed the conditioned reflex 
of avoidance in rats and eliminated vo miting evoked by 
apomorphine in pigeons. The serotonin agonists, like 
serotonin, stimulated the impulse-dependent release of 
3H-dopamine by slices of the adjacent nucleus and rat 
brain striatum. The capacity of buspirone and other 
serotonin agents to modulate release of dopamine was 
not removed by antagonists of serotonin receptors of the 
1A/B and 2 types but was suppressed by ICS 205-930, a 
selective antagonist of serotonin receptors type 3. It was 
assumed that the neuroleptic effects of serot onin ago- 
nists is realized through serotonin receptors type 3, 
located on dopamine-ergic neurons, by means of which 
serotonin agonists modulate pulsed release of dopamine. 
References 13:7 Russian; 6 Western. 
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Concerning Features of Effect of Imperialone on 
M-cholinoreceptors of Various Organs 
957C0071C Moscow EKSPERIMENTALNAYA I 
KLICHESKAYA FARMAKOLOGIYA in Russian 
(manuscript received 25 May 1992) Vol 56 No 4 
Jul-Aug 1994 pp 14-17 


[Article by Yu.R. Mirzayev, I.T. Plotnikova and R. 
Shakirov; Laboratory of Pharmacology; Institute of 
Chemistry of Plants, Academy of Sciences of Uzbeki- 
stan, Tashkent] UDC 615.217.34.015.4 

study of the effect of imperialone on M-receptors of 
different organs including the heart, smooth muscle and 
secretory organs considered the effect and toxicity of the 
drug on 18-22g white mice of both sexes after intrave- 
nous, subcutaneous and intraventricular (stomach) 
injection. The steroid revealed high M-choline blocking 
activity of the heart, comparable to the activity of 
atropine. Doses blocking M-receptors of the heart and 
doses increased 10 and more times amplified M- 
cholinopositive effects of carbacholine on smooth 
muscle and secretory organs both in vitro and in vivo. 
Block of M-receptors of the latter organs occurred after 
doses and concentrations exceeding effective doses on 
the heart 60-200 times. M-choline blocking of the alaka- 
loid is 77.5 percent on the heart, 0.17-1.6 percent on the 
smooth muscle organs and and 0.14-0.42 percent on the 
secretory organs of that of atropine. References 11: 4 
Russian; 7 Western. 


Superoxide Dismutase Promising 
Hepato-protection 

957C0071D Moscow EKSPERIMENTALNAYA I 
KLICHESKAYA FARMAKOLOGIYA in Russian 
(manuscript received 20 Feb 1992) Vol 56 No 4 
Jul-Aug 1994 pp 51-52 


[Article by S.M. Drogovoy, V.V. Slyshkov, T.F. Sarbash, 
S.I. Sal’nikova, et al.; Department of Pharmacology 
(head—Professor S.M. Drogovoz), Kharkhov Pharma- 
ceutical Institute, Kharkhov} UDC 615.355:615.244.07 


[FBIS Abstract] Hepato-protective activity of superoxide 
dismutase during acute tetrachloromethane dystrophy of 
the liver was determined in experiments on 50 14-16 g 
white mice and 60 160-200 g Wistar white rats. The 
hepato-protector properties of superoxide dismutase was 
judged by survival rate of the animals and by the change 
of biochemical indicators during acute tetrachlo- 
romethane dystrophy of the liver. The superoxide dis- 
mutase, with pronounced anti-oxidant and membrane- 
protector properties showed hepato-protector action 
exceeding that of silibor. The effect was more pro- 
nounced in a 20 mkg/kg dose. The presence in super- 
oxide dismutase of a combination of anti-inflammatory, 
anti-oxidant and membrane protector properties indi- 
cated the correlation of these properties in the realiza- 
tion of the hepato-protector effect. A significant role in 
the hepato-protector effect of superoxide dismutase was 
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attributed to its capacity to limit the intensity of per- 
oxide oxidation of lipids and the capacity to activate the 
natural antioxidant system of the liver and influence the 
pa is of infamatiom of heaptocytes. References 
14: 13 Russian; 1 Western. 


Possible Neurochemical Mechanisms of 
aenges Seneele < Dampwede-tine Ageaets of 


957C0071E Moscow EKSPERIMENTALNAYA I 
KLICHESKAYA FARMAKOLOGIYA in Russian 
(manuscript received 26 Mar 1991)Vol 56 No 4 Jul-Aug 
1994 pp 62-66 


[Article by Yu.A. Shorokov, E.P. Zatsepin and N.S. 
Androsov; Laboratory of Applied Pharmacology (head— 
Doctor of Medical Sciences E.P. Zatsepin); Institue of 
Toxicology; Ministry of Health Russian Federation, 
Saint Petersburg UDC 615.355:577.152.311].015.4.07] 


[FBIS Abstract] A survey of the literature showed that 
cholineesterase activators used in prevention and treat- 
ment of poisonings by organophosphorous compounds 
have the capacity to restore tha activity of phosphory- 
lated acetylcholinesterase and produce a broad spectrum 
of pharmacological action. They restore neuro-muscular 
conductivity, blocked by organophosphoric compounds, 
evoke a gangliolytic effect, display M- and N-choliolytic 
activity, protect the enzyme from irreversible phospho- 
rylation, normalize some metabolic processes, react 
directly with organophosphoric compounds, forming 
more or less toxic compounds, hydrolyze acetylcholine 
and other choline esters. The role of these effects in the 
antidotal effect of reactivators may differ essentially 
according to the types of organophosphorus compound 
invioved, the structure of the oximes and the species of 
animals involved. References 100: 7 Russian; 93 
Western. 


LEGIUS—New Product for Treatment of Burns 
and Wounds 


957C0074A Moscow KHIRURGIYA in Russian 
No 7 Jul 94 p 65 


[Article] 


[FBIS Translated Text]One of the most difficult prob- 
lems of modern medicine is the treatment of wounds, 
burns, ulcerations, decubitus, eczema and other skin 
lesions in man. This is related not only to their frequency 
in everyday life, at work, in various peacetime and 
wartime accidents, but also the complexity of course of 
the wound process itself. This by no means signifies that 
the traditional methods used yield no results. Still, 
anyone who has ever had to change a dressing knows 
how painful is the process of removing a dressing that 
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has stuck to a wound. Even soaking does not rid the 
patient of unpleasant and sometimes quite painful sen- 
sations. Not infrequently, this is associated with trauma- 
tization of granulation and epithelium beginning to grow 
over the wound, and this prolongs treatment time. 

One of the approaches to solving these problems was the 
development of atraumatic LEGIUS carbon sponges. 
These sponges meet many of the requirements of biolog- 
ical coverings for burns and wounds. 


LEGIUS sponges are made of carbon materials using an 
original technology, and they have an enhanced capacity 
to accumulate drugs. Ultimately this determines the 
efficacy of their use at different stages of treatment of the 
wound process. 


The sponges permit rapid and effective removal of surplus 
exudate and purulent secretions from burn and wound 
surfaces without traumatizing them. They mold well to the 
topography of any surface, they never “stick” to a wound 
and can be readily removed from the wound surface 
without casing pain to the patient or traumatizing young 
cells of granulation tissue or marginal epithelium. Dressing 
can be changed virtually free of pain, even in the case of 
extensive burns and wounds. Use of the sponges creates 
and retains a favorable cellular composition and medium 
pH for a long time, which stimulates wound repair, and 
healing occurs without formation of a rough cicatrix. The 
sponges can also be used to prepare granulating wounds for 
autodermoplasty, as well as in the capacity of primary 
dressing for patients with extensive burns during the 
period of shock. 


LEGIUS sponges have made a good name for themselves 
in the treatment of wounds of various etiology and depth 
at all stages of the wound process (from necrosis and 
inflammation to regeneration and cicatrization). They 
are used mainly in the treatment of the most serious 
lesions: compound fractures with soft tissue and adja- 
cent bone defects, decubitus, and extensive scalping-type 
wounds. It has been established that bone tissue is 
covered with granulations 1.9 times faster, in most cases 
necrosis of exposed bone can be avoided, extensive 
scalping wounds heal with formation of a soft, flexible 
cicatrix, and in most cases plastic surgery is not required 
on the skin; pus and necrotic material are rapidly elim- 
inated from decubitus wounds, and they are filled with 
granulations. 


Clinical trials carried out in several Moscow clinics 
revealed that LEGIUS sponges are effective, cause no 
side-effects or complications whatsoever, and accelerate 
the treatment process. 


Inquiries about acquiring the sponges should be 
addressed to “LEGIUS” 141009 Russia, Mytishchi, 
Moscow Oblast, 5 Kolontsova Street. Telephone (095) 
583-3495, fax (095) 583-3613. 
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Effect of Aflatoxin B1 on Blast Transformation of 
Human L 


957C0075A Moscow EKSPERIMENTALNAYA I 
KLINICHESKAYA FARMAKOLOGIYA in Russian 
Vol 56 No 6, Nov-Dec 1993 (manuscript received 

27 Apr 1992) pp 30-32 


[Article by Ye.I. Astashkn, candidate of biological sci- 
ences, I.S. Nikolayeva, V.V. Ryabichenko, and A.Z. 
Prikhodko, Antitoxin Preparations Laboratory (head, 
Ye.I. Astashkin), Biotekhnologiya Scientific Production 
Association, Moscow; UDC 615.277.4.015.4: 
612.112.94.017.1] 


[FBIS Abstract] A study examined the effect of different 
concentrations of aflatoxin B1 on the biast transforma- 
tion of human peripheral blood lymphocytes extracted 
from donor blood by centrifugation. The cffect of afla- 
toxin B! on DNA synthesis in peripheral blood lympho- 
cytes stimulated by phytohemagglutinin (10 pg/ml) was 
studied at phytohemagglutinin concentrations of 2 to 10 
ug/ml and aflatoxin B1 concentrations ranging from 10° 
to 10* M. The mitogenic effect of phytohemagglutinin 
was found to be concentration dependent, with optimum 
doses of mitogen varying from 2 to 15 pg/ml for lym- 
phocytes obtained from different donors. In concentra- 
tions of less than 10°, aflatoxin B1 had no effect on the 
level of *H-thymidine in DNA. In concentrations of 10° 
to 10* M, aflatoxin B1 suppressed mitogen-stimulated 
DNA synthesis in a concentration-dependent manner. 
According to calculations by the regression method, the 
median infective dose [ID..] of aflatoxin B1 suppressing 
DNA synthesis equaled 6.2 x 10° M. An experiment 
examining the effect of the polycyclic aromatic hydro- 
carbon benzanthracene, which is a well-known indicator 
of microsomal cytochromes, confirined that the diverse 
effects of aflatoxin B1 are linked to its active metabolism 
products formed by the cytochrome P-450-dependent 
moo0oxygenase system. Specifically, in lymphocytes 
treated with benzanthracene and phytohemagglutinin, 
aflatoxin B1 had a pronounced inhibitory effect (i.e., it 
reduced DNA synthesis to 62%) in concentrations as low 
as 10°’ M, which was two orders of magnitude lower than 
in nonstimulated cells. When used by itself alone, ben- 
zanthracene had no effect on DNA synthesis. The ID., 
for aflatoxin B1 equaled 9 x 10°’ M, which is 6-7 times 
lower than in lymphocytes not treated with benzan- 
thracene. It was therefore hypothesized that benzan- 
thracene stimulates the synthesis of isoforms of 
cytochrome P-450 that participate in the biotransforma- 
tion of aflatoxin BI into active metabolism products 
with an inhibitory effect. A series of experiments 
studying the effect that exogenously added microsomes 
obtained from the livers of C57B1/6 mice have on DNA 
synthesis in lymphocytes treated with phytohemagglu- 
tinin (2 pg/ml) and phytohemagglutinin plus aflatoxin 
BI established that addition of the microsomes resulted 
in a doubling of the inhibitory effect of aflatoxin B1 at a 
concentration of 10° M (21% suppression in the controls 
versus 40% suppression in the presence of microsomes) 
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and in a cytotoxic effect at concentrations of 10° M. On 
the basis of the aforesaid experiments, it was recom- 
mended that the blast transformation of lymphocytes be 
used as an experimental model for studying the effect of 
toxins and other chemical compounds subjected to met- 
abolic activation. Figures 2; references 8: 2 Russian, 6 
Western. 


Mechanisms of the Antidotal Effect of 

Oximes Used in Combination With 
M. in Cases of Dimethyl 
Dichlorovinyl Phosphate Puisoning 
957C0075B Moscow EKSPERIMENTALNAYA I 
KLINICHESKAYA FARMAKOLOGIYA in Russian 


Vol 56 No 6, Nov-Dec 93 (manuscript received 
20 Aug 92) pp 57-58 


[Article by V.N. Filippov, N.P. Podosinovikova, A.B. 
Kosmachev, and V.! . Do Vv, Toxicology Insii- 
tute, Saint Petersburg; UDC 615.217.34.015.25] 


[FBIS Abstract] In vitro and in vivo experiments were 
conducted to compare the ability of bispyridinium 
oximes to modulate presynaptic secretion of acetyicho- 
line and demonstrate its protective activity against orga- 
nophosphorus compounds when used in combination 
with various M-cholinolytics. K*-depolzrization- 
stimulated Ca?*-dependent secretion of acetylcholine 
was studied in vitro un surviving sections of rat cerebral 
cortex. The effects of three bispyridinium oximes, i.c., 
dipyroxime, carboxime, and benzylcarboxime, were 
evaluated. Carboxime and dipyroxime suppressed stim- 
ulated secretion of mediator in median effective concen- 
trations [EC,.] of approximately 3 x 10°'° and 5 x 10°, 
respectively. Benzylcarboxime had virtually no effect on 
acetylcholine secretion. Next, the effects of individual 
and combined use of cholinolytics and reactivators were 
evaluated in in vivo experiments performed on nonped- 
igree female rats weighing 160 to 200 g each with a 30 
percent alcoho! solution of dimethyl dichlorovinyl phos- 
phate (dichlorovos) serving as the toxic agent. The 
reactivators proved much more effective when used 
together with M-cholinolytics than when used alone. The 
following values for the protective index were obtained 
for the three reactivators tested when used in combina- 
tion with atropine: dipyroxime, 14.2 +/- 0.9; carboxime, 
12.8 +/- 0.7; and benzylcarboxime, 30.7 +/- 1.7. The 
following values for the protective index were obtained 
for the three reactivators tested when used in combina- 
tion with amedine: dipyroxime, 24.9 +/- 1.3; carboxime, 
19.6 +/- 1.4; and benzylcarboxime, 33.4 +/- 1.9. The 
reactivators dipyroxime and carboxime were thus much 
more effective when used with amedine than with atro- 
pine. The results could not be easily explained in terms 
of classic assumptions regarding the mechanisms of the 
protective effect of reactivators and cholinolytics, 
according to which cholinolytics act by blocking the 
choline receptors from excess amounts of mediator and 
the reactivator functions to restore the activity of the 
enzyme inhibited by the anticholinesterase compound. It 
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was hypothesized that when used in combination with 
M-cholinolytics, bispyridinium oximes may play a cor- 
rective role that eliminates the undesirable presynaptic 
effect of the cholinolytic and thereby reduces the severity 
of intoxication. Figure |, table 1; references 3: 2 Russian, 
1 Western. 


M for U Mathematical Experiment 
Theory To Sindy Combined Effect of 
Pharmaceuticals 


957C0075C Moscow EKSPERIMENTALNAYA I 
KLINICHESKAYA FARMAKOLOGIYA in Russian 
Vol 56 No 6 Nov-Dec 93 (manuscript received 

29 May 91) pp 59-62 


[Article by V.G. Vladimirov, S.M. Smirnova, and V.N. 
Boyko, Military Medicine Scientific Research Institute, 
Saint Petersburg; UDC 615.2/.3.07:519.24] 


[FBIS Abstract] A procedure for compiling and exam- 
ining systems consisting of combinations of pharmaceu- 
ticals based on mathematical modeling was proposed 
after a brief review of literature on the methods of 
graphic analysis of isobolic and isodynamic diagrams 
and the mathematical theory of experiment. The tech- 
nique of functional modeling, which is an outgrowth of 
the mathematical theory of an experiment and which 
permits consideration of an entire array of ingredient 
reactions and quantitative estimation of each reaction’s 
contribution to the combined effect of complex multi- 
component pharmaceuticals, was concluded to be the 
sole method that is suitable for both qualitative and 
quantitative (dosage) optimization of pharmaceutical 
formulas. The benefits of using the method of functional 
modeling in optimizing a pharmaceutical formula’s com- 
position and dosage were illustrated by way of the 
example of a series of multifactorial experiments con- 
ducted to optimize the two-component radioprotector 
formulas consisting of ethiophos (gammaphos) plus 
meksamin [transliteration] and thymogen plus cysta- 
mine. The analysis of the combination ethiophos plus 
meksamin established that the combination of the two 
drugs is most effective when ethiophos is administered 
in a relatively high dose (70 mg/kg) and meksamin is 
administered in low (2.5 mg/kg) or high (11.5 mg/kg) 
doses but not in medium doses (about 7 mg/kg). The 
analysis of the combination cystamine (which is most 
effective in a dose of 225 mg/kg injected 30 minutes 
before exposure to radiation) plus thymogen (which is 
most effective in a dose of 100 yg when administered 
anywhere from 16 to 32 hours before exposure to radi- 
ation) established that, when the two drugs are used 
together, cystamine has two optimal dose intervals 
(around 100 and 225 mg/kg) and that doses in between 
the two optimal dose ranges (i.e., around 160 mg/kg) are 
much less effective in protecting animals against radia- 
tion. In addition, use of the two drugs together levels out 
the change in survival rate as a function of gamma- 
irradiation dose that is observed when each drug is used 
alone. Figures 4; references 10: 7 Russian, 3 Western. 
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Belyayev Report on Epidemiological Conditions in 
Russia in 1993 

957C0093A Moscow VRACH in Russian 

No 6 Jun 94 pp 2-3 


[First installment of a two-part article' by Ye. Belyayev, 
chairman, Russian Federation State Committee for San- 
itary-Epidemiological Oversight, under the “Business 
Club” rubric: “Concerning the Sanitary-Hygiene and 
Epidemiological Situation in Russia in 1993”; boldface 
as published in source text] 


[FBIS Translated Text] When analyzing the sanitary- 
hygiene situation in the Russian Federation, one should 
note that the forecast of adverse demographic changes 
came true in 1993. 


During the first 9 months of 1993, there were 177,000 
fewer births than in the same period of 1992 and 282,400 
more deaths. For the first time, a negative value, i.e., 
-4.7, was recorded for natural growth. 


From the standpoint of mortality level and average 
lifespan, the Russian Federation steadily occupies last 
place among industrial developed countries. 


The state of children’s health is cause for serious concern. 
The young generation, which should be the healthiest 
portion of society, is losing this exclusive right. According 
to data from preventive examinations, various diseases 
have been recorded among 95.4 percent of adolescents 
aged 15 to 17 years, with 64.4 percent of those cases being 
initial diagnoses. The number of preventive examinations 
has been cut significantly, which may result in an increase 
in morbidity among adolescents who have not received 
timely care. In the Tomsk Oblast, the percentage of ado- 
lescents receiving preventive examinations decreased from 
93.9 percent in 1991 to 88.1 percent in 1993, and in the 
Magadan Oblast, the number of adolescents examined 
decreased from 92.2 percent to 84.9 percent during the 
same period. The program of traditional preventive exam- 
inations in schools should not only be maintained but also 
improved, and a system should be created for continuous 
monitoring of the health of children in organized collec- 
tives with consideration for a region’s ecological situation. 


Schools do not have the physical equipment required for 
the instructional process. An average of 2.8 m* of space 
is allocated per pupil, which is 1.5 times less that the 
accepted standard. In 2,131 schools, 22.4 percent of 
pupils study in 2 and 3 shifts. Only 38.8 percent of 
Russia’s urban general education schools and 18.2 per- 
cent of her rural schools have the required material- 
technical base. The process of school reform and mod- 
ernization is geared not toward improving the quality of 
educational institutions for the masses but toward cre- 
ating elite schools. Selective methods and forms of 
instruction leading to artificial social differentiation of 
children are being introduced instead of developing 
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individualized instruction. In Russia, 587 private gym- 
nasia and 343 lyceums in which 518,000 pupils are being 
taught and approximately 300 nongovernment schools 
have now been created. Unfortunately, however, not all 
gymnasia and lyceums have state licenses, and those 
documents that have already been issued are often not 
coordinated with the bodies of the Russian Federation 
State Committee for Sanitary-Epidemiological Over- 
sight, which results in the emergence of instructional 
institutions lacking the sanitary-hygiene conditions that 
are basic to children’s education, upbringing, health, and 
physical development. 


Children and adolescents at educational institutions are 
not being provided with adequate food. The allocated 
amount (116 rubles per day) is sufficient for only 20 
percent of the necessary ration. In only 10 of Russia’s 
territories is the amount twice as high. On average, 20 to 
30 percent of pupils and students at vocational-technical 
schools receive hot food. Food and menus need to be 
developed in accordance with the particular products 
supplied to each specific school. 


The level of morbidity caused by infectious diseases 
among children and adults remains high. Last year, 30 
million cases of infectious diseases were recorded, and of 
those cases, nearly 25,000 culminated in the patient’s 
death. 


An increase in morbidity caused by droplet infections has 
been noted. 


The incidence of diphtheria per 100,000 people reached 
10.3 as opposed to 2.6 in 1992, and 388 persons died, 
including 79 children (the respective figures for 1992 
were 121 and 41). An increase in morbidity was noted in 
all territories; however, in places where coverage of 
children with vaccinations at the directed times was low 
(Saint Petersburg, Moscow, Primorskiy Kray, Leningrad 
Oblast, Tver Oblast, etc.), this indicator was 2 to 5 times 
below the federation-wide indicator. Adults accounted 
for the majority (70 percent) of those contracting the 
disease; however, the intensity of the epidemiological 
process is lower among adults than among children (9.2 
and 12.6 per 100,000 individuals, respectively). An 
increase in morbidity this year is anticipated. 


After a 4-year period of decline, the number of cases of 
measles increased among adults from 12.5 per 100,000 
in 1992 to 50.1 in 1993. Among children, the incidence 
increased from 29.0 to 107.3. The percentage of patients 
over the age of 15 years (pupils in the upper classes in 
schools and vocational-technical schools and students at 
technical institutions and higher educational institu- 
tions) increased to 48 percent as a result of the high 
number of nonimmmunized individuals among the said 
contingent. 


Morbidity due to pertussis, i.e., 26.4 cases per 100,000 
individuals, was at its highest level of the past 5 years, 
and it is expected to climb even higher this year. 
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Within the past 4 years, poliomyelitis among children (a 
total of five cases) was recorded for the first time in 
Russia. In view of the data regarding insufficient per- 
centages of children vaccinated and the identification of 
a “wild” strain of the virus in the environment, however, 
one can make an unfavorable forecast. 


The main reason for the increase in morbidity due to 
droplet infections is the low level of immunization of 
children that is in turn the result of a large number of 
time delays associated with medical contraindications 
and the poor health of young children, a lack of interest 
on the part of pediatricians in timely vaccination of 
children and their unsatisfactory work with parents, 
inadequate control of the administration of vaccinations 
on the part of the directors of public health care agencies, 
etc. As a result, in the first 9 months of 1993, approxi- 
mately 1.5 million children (versus 1.8 million in 1992) 
were vaccinated against diphtheria, and 10.8 million 
were revaccinated. 


In view of the adverse situation with respect to mor- 
bidity due to diphtheria, pertussis, and measles that is 
expected in 1994, the Sanitary-Epidemiological Service 
considers the following to be its main tasks: 


¢ coordination of collaboration with health care agen- 
cies in matters of preventing infections that can be 
controlled by specific prophylactic agents; 

¢ initiation of automated immunization tracking (mon- 
itoring) systems; 

¢ intensification of serologic monitoring of the inten- 
sity of collective immunity to develop purposive 
measures; 

e intensification of monitoring the course of immuni- 
zation; 

e implementation of the Russian Chief State Sanitary 
Inspector’s Decree No. | (dated 2 February 93) “Con- 
cerning Mass Immunization of the Population 
Against Diphtheria” and Decree No. 3 (dated 10 
September 1993) “Concerning Measures To Prevent 
Infections That Can Be Controlled by Specific Pro- 
phylactic Agents.” 


Morbidity due to acute intestinal infections remains at a 
high level. During the year, 188,776 cases of dysentery, 
95,941 cases of acute intestinal infection of established 
etiology, 451,521 cases of acute intestinal infection of 
unestablished etiology, 101,118 cases of salmonellosis, 
and 926 cases of typhoid fever were registered. 


Morbidity due to dysentery increased by 25.4 percent (in 
48 administrative territories, with the incidence in 
Arkhangelsk Oblast, the Republic of Kareliya, Siberia, 
and the Far East exceeding the federation-wide inci- 
dence by a factor of 1.5-2 or more), and morbidity due to 
typhoid fever increased by 76.9 percent (on account of 
an outbreak in the Republic of Dagestan and in Volg- 
odonsk in Rostov Oblast). 


Eighty-nine outbreaks of acute intestinal infections 
(8,233 patients) including 33 outbreaks of salmonellosis, 
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48 outbreaks of dysentery, 6 outbreaks of viral hepatitis 
A, and 2 outbreaks of typhoid fever linked mainly to 
consumption of poor-quality foodstuffs and drinking 
water were recorded. 


The epidemic situation with respect to cholera grew 
worse against the background of adverse conditions in 
the CIS countries and far abroad: 21 patients and 8 
carriers of Vibrio cholerae (as opposed to 6 in 1992) were 
registered primarily among citizens returning from busi- 
ness trips to countries with a cholera problem. And the 
forecast for 1994 is poor. 


The following are being called for as measures to prevent 
the spread of cholera infection: 


e tightening oversight of those facilities providing vital 
sustenance to the population that are significant from 
an epidemic standpoint; 

e intensifying monitoring of the readiness of public 
health care institutions’ laboratory and hospital base; 

e prohibiting the placement of refugees and persons 
who have been forced to migrate in places where their 
sanitary-epidemiological well-being cannot be 
ensured. 


Monitoring of passengers and vehicles arriving from 
countries with a cholera problem must also be intensi- 
fied, the mass media must be used for an extensive 
campaign to explain ways of preventing the disease, and 
sanitary-quarantine stations must be created at reorga- 
nized national border crossings. 


Nosocomial infections remain a serious problem. More 
than 60,000 cases have been recorded this year; however, 
the true morbidity is significantly higher because com- 
plete registration of all such infections at treatment- 
prophylactic institutions, especially those with a surgical 
profile, has not yet been set up, and the sanitary- 
epidemiological service is not sufficiently effective in 
uncovering these diseases. 


An extremely alarming situation has developed in the 
treatment-prophylactic institutions of Kalmykiya; Chu- 
vashiya; Dagestan; Tatarstan; Moldova; Kareliya; the 
Moscow, Astrakhan, Chitin, Perm, Volgograd, Lipetsk, 
Kalingrad, Magadan, and Belgorod oblasts; the Altayskiy 
and Primorskiy krays; Moscow; and Saint Petersburg. 
Flagrant violations of the sanitary-antiepidemic, over- 
loading medical buildings to 2-3 times their capacity, the 
absence of conditions required for patients and per- 
sonnel to adhere to personal hygiene rules, and an 
insufficient level of knowledge among physicians 
regarding matters of early diagnosis of infectious dis- 
eases have all led to the development and spread of 
nosocomial infections and outbreaks thereof. In 1993, 62 
outbreaks (including 22 outbreaks of diphtheria) were 
recorded at treatment-prophylactic institutions. The out- 
breaks involved 1,250 victims, 22 of whom died (includ- 
ing 262 diphtheria victims, 3 of whom died). Seventy- 
seven percent of all outbreaks of nosocomial infection in 
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Russia were recorded in psychoneurological institutions 
(1,040 patients, approximately 2 percent of whom died). 


Timely measures to intensify monitoring of adherence to 
the sanitary-antiepidemic regimen in treatment- 
prophylactic institutions are needed. Special attention 
must be paid to ensuring that all nosocomial infections 
are detected, counted, and recorded and to imple- 
menting antiepidemic and prophylactic measures in a 
complete and timely manner. 


Footnote 


1. The text of this article is from a speech by Ye. 
Belyayev to the board of the Russian Federation State 
Committee for Sanitary-Epidemiological Oversight 
titled “Concerning the Results of the State Sanitary- 
Epidemiological Service’s Activities in 1993 and Its 
Tasks for 1994.” 


Features of Workers’ Exposure to UHF Radiation, 
Lead and Herbal Treatment of Disorders 


957C0105A Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 
No I Jan 94 (manuscript received 21 May 92) pp 21-22 


[Article by V. Ya. Shustov, A. G. Olkhovskaya, L. G. 
Dodina, M. R. Zayt seva, S. A. Inyakina, Medical 
Institute, Saratov] 


[FBIS Abstract] This paper examines the effect of expo- 
sure to both UHF radiation and lead aerosol and 
develops herbal treatments to counteract these effects. 
Neurocirculatory asthenia was diagnosed in nearly half 
of the patients examined. There were some instances of 
cerebrovascular disorders, erythronormoblastic anemia, 
impaired porphyritic metabolism, angina, irregular 
EKG, headaches, and sleep disorders, as well as other 
complaints. Levels of these ailments were negligible in 
the control group. Herbal drugs improved the health of a 
number of patients in the s tudy and corrected the 
abnormalities. The herbs used had a diuretic and chola- 
gogic effect to remove lead from the body. Plants rich in 
iron, copper, and manganese were used for anemia. 
Specific herbs used in the treatment are listed. Refer- 
ences 5 (Russian). 


Effect of Low-Intensity UHF Radiation on 
Memory 

957C0105B Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 
No 1 Jan 94 (manuscript received ) 


[Article by I. N. Krylova, A. B. Ilin, A. S. Dukhanin, Yu. 
P. Paltsev, V. V. Yasnetsov, Ministry of Health, Institute 
of Labor Medicine, Russian Academy of Medical Sci- 
ences, Moscow] 


{[FBIS Abstract] Research on the effect of UHF radiation 
on memory is sparse and contradictory. 
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This paper studies the effect on learning and memory 
mechanisms in rats and attempts to develop a pharma- 
cological treatment for these effects. Immediately after 
learning, rats were exposed to low-intensity UHF (12.6 
cm wavelength at 2375 MHz, | mW /cm’ for one hour). 
One hour of exposure resulted in retrograde amnesia in 
70% of the rats. A decisive role in this process is played 
by benzodiazepine, gamma-aminobutyric acid, and 
cholinergic components. Nootropic drugs, in particular, 
pyracethamum (100 mg/kg) reduced the pathological 
effect. Tables 3; references 8: 5 Russian, 3 Western. 


Basis of Social Hygiene Measures for 
Rehabilitating the Population of Territories 
Subjected to iation Contamination as the 
Result of the Chernobyl Accident 


957C0108A Moscow VESTNIK ROSSISKOY 
AKADEMII MEDITSINSKIKH NAUK in Russian No 5 
May 94 (manuscript received 24 Feb 93) pp 52-54 


[Article by V.N. Malakhovskiy, V. I. Viktorov, and L.P. 
Savinkina (Radiation Hygiene Scientific Research Insti- 
tute, RF State Committee for Oversight of Public Health 
and Epidemiology, St. Petersburg)] 


[FBIS Abstract] In the 7 years since the Chernobyl 
accident, the affected population has been under the 
observation of doctors of various specialties. Although 
the radiation conditions to a large-degree have 
improved, the rise in neurotic illnesses has not been 
reduced, but, on the contrary, has reached a maximum 
level. 


This study was conducted in the second half of 1992 in 
four rayons of the Bryansk: with high (40 curies/km?, 
and low (under 5 curies/km? levels of contamination, 
and a clean rayon as a control. Analysis of the health of 
the population at the beginning of the study did not 
reveal a rise in these rayons of illnesses etiologically 
related to radiation (oncological and genetic diseases and 
growth disorders). 


The methods of psychometric analysis of the results of 
questionnaires were used. The questionnaires had blanks 
for indicating well-being, fitness for work, public health 
conditions of life, health, and activity of a personnel 
position. 


The results of the study showed a high level of worry 
about radiation among the population. In both the 
contaminated and the clean rayons, people considered 
living in them to be dangerous. Even in the clean rayon, 
%; of the respondents indicated the existence of a small 
but appreciable danger from radiation. In the contami- 
nated rayons, independently of the degree of contamina- 
tion, about 90 percent of the people indicated a high to 
extreme danger from radiation at a given site. Changes in 
the self-evaluation of well-being, fitness for work, and 
the state of health appeared. The results were evaluated 
on a 5-point scale, | indicating very bad, and 5 indi- 
cating very good. The data were analyzed using Student’s 
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t-test, and corresponded to less than a ‘“‘normal” level of 
3 points except in the evaluation of fitness for work in 
the clean air area (3.2). 


The evaluations did not depend on the level of contam- 
ination; in some cases there was a “reverse” relationship. 
The rayon with the worst ratings (less than 2) had the 
lowest level of contamination, and second place was held 
by the middle level of contamination. In the rayon with 
a high level of contamination, changes were insignificant 
and comparable to those of the control rayon. This shows 
the subjective genesis of basic psycho-social conse- 
quences of the accident, and also the trend of their 
spread from the contamination center to the surrounding 
rayons. 


As the subjective evaluation of danger increases, there is 
a marked reduction in the ratings for well-being, fitness 
for work, and dynamics of the health status. This again 
confirms the subjective genesis of the psycho-social 
consequences of the accident. 


In all population groups there is a “victim syndrome”. 
which includes a high evaluation of radiation danger, 
placing of responsibility for events basically on external 
circumstances and government, increased demands on 
society, and active disbelief. in objective information. 
The aspects enumerated destroy personal functioning in 
social, economic, and other spheres and negatively affect 
health indicators. The “victim syndrome” is close to 
being psychoneurotic but is not pathological. Spreading 
of the “victim syndrome’ is due to the existence of 
mechanisms for raising the perception of risk at the 
personal and societal level. Life can not be normalized in 
regions affected by the Chernobyl accident on a back- 
ground of this psycho-social epidemiological situation. 


Other factors destabilizing life in these territories are: 1) 
exaggeration of the consequences of the accident in the 
mass media and 2) unfavorable secondary effects from a 
number of countermeasures (mass dispensaries, dif- 
ferent restrictions, expansion of the scope of victims and 
territories, an increase in privileges and compensation, 
etc.). They are all sources of misinformation about fatal 
consequences of the accident for the healthy. 


It is necessary for people to consider that living in 
contaminated territory is the result of free choice of a 
place to live with consideration of the acceptability of 
the risk and the potential for better use of capabilities, 
skills, and initiative. Each person must evaluate the 
possible damage to health and compare this with other 
health risks (the daily smoking of a pack of cigarettes has 
a radiation exposure of about 500 rems). 


It has become obvious at the present time that it is 
necessary to stimulate economic activity, initiatives, and 
free enterprise to provide employment and insurance, to 
develop the agro-industrial complex and public welfare, 
and to recruit personnel necessary for the infrastructure 
(physicians, teachers, etc.). 


Tables: 2; references: 3 Russian, 1 Western 
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Study of the Role of Temperature and Ca** in the 
B of “H and ~H-Bungarotoxin in 
Nerves and Glial Cells 

957C0111A Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA: BIOLOGIYA in Russian No 3, 
Jul-Sep 94 (manuscript received 05 Jul 93) pp 35-39 


[Article by Yu. E. Borisova, G. V. Maksimov, N. G. 
Slepko, and A. B. Rubin, Biophysics Department] 


{[FBIS Abstract}Changes were studied in the distribution of 
loci of Na*, K*-ATPase and the acetylcholine receptor of 
axons and glial cells produced by changes in temperature 
and changes in the concentration of extracellular Ca?*. 


The binding was investigated of specific tritium-tagged 
ouabain (10°M), bungarotoxin (10°M with isolated 
ischial nerves of the frog Rana temporaria and a culture of 
glial cells (C6 in Ringer solution with different concentra- 
tions of Ca”* and at different temperatures (0, 22, 45°). 


The maximum binding of ouabain depends on the con- 
centration of Ca?* and the temperature. In all cases it is 
observed at room temperature, but at high Ca?* concen- 
trations, at a temperature of 45°. Low and high concen- 
trations of extracellular calcium reduce the specific 
binding; binding is optimal at room temperature. 


The maximum binding of >H-bungarotoxin by nerves is 
observed in a calcium-free solution and in a medium of 
55 Mm Ca” at temperatures of 22 and 45°. It was 
established that at a concentration of 11 Mm Ca?* the 
maximum binding is reduced in proportion to the 
increase in temperature. 


The maximum inclusion of *H- phosphatidylcholine by 
nerve cells is observed at room temperature and consider- 
ably exceeds the binding at 0 and 45°. When the extracel- 
lular concentration of calcium is increased, less of the 
tagged compound is included at room temperature. 


Further research was done on a culture of glial cells C6. 
Maximum binding was observed at room temperature for 
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all the concentration of calcium tested. At a Ca”* concen- 
tration of 11 Mm, binding is reduced by 38 percent (in 
comparison with a calcium-free medium), and binding 
increases by 20 percent in the presence of 55 Mm of Ca?*. 
At a temperature of about 0°, an increase in the extracel- 
lular concentration led to a reduction in the binding of the 
tagged compound, but at 45°, changes in binding of oua- 
bain were practically not observed. 


In the character of the binding of °H- bungarotoxin with 
particles of the acetylcholine receptor membranes of glial 
cells, differences are observed depending on the concen- 
tration of extracellular Ca?*. In a calcium-free solution, 
maximum binding is observed at 0° and room tempera- 
tures. In solutions with 11 Mm Ca?*, maximum binding is 
observed at practically all temperatures, but with 55 Mm 
Ca**, maximum binding is observed at room temperature. 


In a study of the inclusion of the neutral phospholipid 
3H-phosphatidylcholine into the lipid phase of glial cell 
membranes, it was found that in a calcium-free medium, 
inclusion of the tagged compound is observed at room 
temperature, but in a solution with 11 mM Ca?*, inclu- 
sion was minimal at room temperature, but a maximum 
was observed at 0 and 45°. Inclusion is considerably 
reduced at a Ca?* concentration of 55 mM. 


It is well-known that the passage of Ca’* into cells is 
determined by the transport ion, and also by its binding to 
the plasmatic membrane, which depends on the condition 
of membrane phospholipids. A fluorescent probe study of 
the density of membrane-bound Ca”* showed that the 
amount of bound Ca”* increases with an increase in Ca?* 
in solution and has a maximum at 55 mM. 


Low concentrations were used of the blockers Na*, K*, 
ATPase, and acetylcholine receptor, which do not pro- 
duce significant changed in cell functioning. It is prob- 
ably that changes in the concentration of Ca?* and 
changes in the viscosity of the plasmatic membrane 
stimulated by it modify the degree of protein-lipid reac- 
tions in the membrane, which leads to a change in the 
number of active ion transport systems. 


Figures: 4; references: 4 Western 
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